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The Miami County Incinerator site is in Concord Township, Ohio. The 65-acre site is 
approximately 1500 feet west of the Great Miami River; the Eldean Tributory of the 
river runs across the northwest corner of the site. The site consists of the 
incinerator building and adjacent property, including a former scrubber wastewater 
lagoon, an ash disposal pit, an ash pile, a liquid disposal area, and trench and fill 
landfill areas north and south of the Eldean Tributary. Operations began in 1968, when 
large quantities of spent solvents, oils, and drummed and bulk industrial sludges were 
accepted for disposal. The facility generated scrubber wastewater and ash quench 
water, which were disposed of in the wastewater lagoon. Incinerator fly ash and bottom 
ash, non-combustible materials, and unburned refuse were disposed of in a landfill 
north of the tributary, and an estimated 104,000 to 150,000 barrel-equivalents of 
liquid waste were dumped or buried onsite .. After closure of the facility in 1983, the 
Ohio EPA found detectable levels of chlorinated hydrocarbons in drinking water wells 
near the site. Three residences, the Miami County Highway Garage, and the incinerator 
facility were supplied with alternate water supplies in 1986. ~'l'he primary contaminants 
of concern affecting the soil and ground water are VOCs including PCE, toluene, and 
TCE; other organics including PCBs, PAHs, dioxin, and pesticides; and metals including_ ... 
lead. . ; 
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16. Abstract (continued) 

The selected remedial actions for this site are apecific to each area of contamination 
and include excavation and onsite consolidation of ash wastes and contaminated soils 
onto the landfills with capping of landfills and previously excavated areas; pumping 
and treatment of ground water with discharge to POTN; vapor/vacuum extraction of liquid 
disposal area using carbon filters; continued testing of soils, ash, and tributary 
sediment; and provision of an alternate water supply for area residents and businesses. 
The estimated present worth for this remedial action is $19,400,000, which includes an 
estimated O&M cost of $4,666,000. 
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Record of Decision 

Site Name ard Ip;ation 
Miami Q:lmty Incinerator 
Troy, ctU.o 

statement of &sis ard Purpose 

'!his decisioo document presents the selected remedial actiat for the Miami 
Q:lmty In:::i.nerator site develc:p:d in a<XX)rdance with the Q:mprehensive 
Environmental RespoiiSe, catpensation ard Liability Act of 1980, as amen:led by 
the SUperfurd ~ an:1 ~uthorizatiat Act of 1986 ani is consistent 
with the Natialal. Oil ard Hazamous SUbstances Pollution cattinqency Plan to 
the extent practicable. 

'lhi.s decision is based upon the contents of the administrative record for the 
Miami Q:lmty Incinerator site. 

'Ihe state of Chic CXll'lO.liTel'r with the selected remedy is ~· 

Pescriotion of the Bemedy 

'lhis site has seven areas of c::or¥::ern. 'Ihe selected ranedial alternative for 
ead1 of these areas is: 

A. 5gJth I.an;lfill - closure a<XX)rd.irq to state sanitary lan:ifill 
requirerrents. Alternative A3 has been selected. 'Ihe najor 
oc:rrponents of the selected alternative are: 

- Fence lan:ifill area ard post warni.rq signs 

- Deed ootificaticns/p~ use restricticn; to prchil:>it use of 
groon:iwater ard prevent e>cpOSUre to OCI1taminants 

- ~irq uaU.torirq 

- Grade am cap lan:ifill with sirqle barrier cap 

B. North IMRtill - closure a<XX)rdirq to state sani.tuy landfill 
~· Alternative 83 has been selected. '!he major 
CXIlp:lnl!nts of the selected alternative are: 

- Fence l.an:ltill area ard post wamiJ'q signs 

- Deed notification/property use restrictiatS to prohibit use of 
gro.niwater ard prevent e>cpOSUre to CDrt:aminants 

- Qn;Joirq 1lrllitorin; 

- Grade ard cap larxifill with sirqle barrier cap 
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c. Ash Disposal Pit on::l Ash Pile - rem::we to North or South Lanitill. 
Al te.rnati ve C3 or C4 has been selected d.epen:ii.n; oo the need for 
treatment. '1he major c:x::mp::nents of the select:ai alternative are: 

- Excavatioo and c::cnsolidation of ash wastes and CXll'ltaminated soils 
alto the North or Scuth !an:ifill 

- Backfill and vegetate excavated areas 

- Treatment if required un:Ser ~ 

o. I...i.cW.d Qisposal Area ar4 Grc:lyrJ:!water - vapor extractioo, qi"CU'dwater 
p.mp an:l treatment, cappinj. Alternative 04A ahic:b is mdificatioo 
of Alternative 04 has been selected. 'nle major carp::rlel1ts of the 
selected alternative are: 

- Grade an::l cap site with dalble barrier cap 

- Vaarum ext.ractioo of VOCs fran waste and soils 

- Vapor P'lase cai'tJa'l treatment or equivalent, catalytic axidatioo 
or other appropriat:S treatment of the exhaust 

- F\.mp and treat cart:am.inated gi"CU'dwater with discharge to Troy 
FOIW with pretreatment, if necessary 

- Continue cxnnectioo of residential ard oamercial groundwater 
users to a potable water 5\JR)ly 

E. Former scrutPer wastewater lagoon Test soils/ash for <XJtt:~lete ClP 
organic/inorganic parameters in:lu:iin; cyanide cx:ap:unds. An 
evaluatioo will then be oon:fucted to determine if any further actions 
are required. 'Ihe same type of evaluatic:n as a:n1ucted in the 
~Assessment (FA) for other site areas will be oon:fucted. 
It required, the CXlntaminate:i material wt:W.d be rem:wed, treated if 
rwoessuy and placed in the North Iardfill. CleanJp, if necessary, 
tiiOUld be to baclo:p:a.n:! levels of lead and any other ccntaminants of 
c:xn::em llhi.c:b axe identified. 

F. stained Soil .Area - no action. '1his area has a low level of sate 
oontaminants but the risks associated with these contam.inant:s do not 
warrant further acti.CI'l. 

G. Elder1n Trjtytar;y Testinq of sediments will be c:x:nductad to 
detennine the sc:aJ.rCe of contaminants in the area. Smrples will be 
analyzed for base-neutral carpourds, pesticides, PCB& and cyanide. 
An eval.uatiCI'l will then be oorducted to dete!:mine if any turther 
actiCI'\S are required. 'lhe same type of evaluatiCX'\ as conducted in 

r.F\ 
"-' .) 
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the Erld.arqennent Assessment (FA) for other site areas will be 
o::n:iucted. Results will be carpared to standards ani criteria to see 
if there '-'O.ll.d be an effect a1 the aquatic CXI'II'II..Ini.ty. Clearllp of 
this area, if necessary, 'MOUld be to a hazard index of less than one 
for non-carcinogens am to a 10-6 total lifetime risk level for 
carcinogens via direct cxxrt:act. Cleanup woold also be protective of 
the aquatic cx:mn..mity. 

H. Grc:yrrjwater Users - connectioo to City of Troy water SlJR)lY. 
Because of the o:xn:aminatioo of residential wlls by organic 
dlemicals, these residen:es are beirg oaaiSCted to the City of Troy 
water suwly with the CXI'lSent of the well owners. 'lhe wells with 
higher levels of oc:rrt:.ami.nan belaqirg to residences ani b.lsiness in 
the area have been taken cut of sexvioe because of the acute threat 
involved. 'lhe remainirg residen::es have water wc::b p::ees a c:hrati.c 
health threat that is clearly unacceptable over the laqer term. 
Or¥:e these residen::es are caaa."ted to city water, the wells ~d 
be closed to prevent their use am possible c:ross CXI'1t.aminatial of 
the city water supply. New wells shculd not be drilled until the 
aquifer has been cleaned up ani the ~ter can be considered 
safe for human COJ"'SUU!l'tioo. 1he 1~ of time this will talce c:annat 
now be estiJM.ted l::Alt it can be anticipated that it will taKe many 
years. 

Q:n;istent with the ~rehensive Errvircnnental Response, O:mpensation ani 
Liability Act of 1980 (~), as amerded by the SUperfun:lltJDerdments ani 
Reauthorization Act of 1986 (SARA), ani the Natiooal Oil ani Hazardous 
SUbsta.roes Pollution Contirqency Plan (NCP), 40 C.F.R. Part 300, I have 
determ.ined that, at the Miami Comty Incinerator site, the selected remedial 
alternative is cost-effective, provides adequate protectioo of plblic health, 
welfare arrl the environment, ani utilizes treatment to the maxillum extent 
practicable. 

The action will require operation ard mai.ntenarx:e activities to ensure 
continued effectiveness of the remedial alternative as well as to ensure 
that the performance meets ~licable state arrl Federal surface ani qro..n:l
water criteria. 

I have determined that the action beirq taken is CXII'\Sistent with sectial 121 
of SARA. 1be state of auo has been cxnsul ted m the selected xae:ty ani 
their cxn::urrerw:. is expected. 

C!eclaratim 

'Ihe selected xaredy is protective of human health ani the envi.taldl!l'lt an1 
attains Federal and state requiranents that are awlicable or relevant ani 
aRJiq)riate to this remedial action ani is oost effective. 

'Ihis remedy utilizes permar)ent solutions ani alternative treatment 
tec:hnoloqies to the maxinum extent practicable for this site. Treatlent was 
not fCAlni to be practicable for the lanitill portia'\ of the site, thus this 
Iettedy does rot enplay treatlnent for this area. 
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Because this te•eJy will result in ha.za.Ltlols substances L'eiDain.inq a1-Site, a 
review will be cxrducted wit.hin five years after cxmnenoeme.nt of remedial 
action to ensure that the teue:ly o::>ntinues to pt'OIIide adequate protection of 
human health an:i the envi.ronment. 
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OEX:ISICN S!.lfot11\RY 

I. sm tw1E· I.CO.Tiq!, nm pe;gumoo 

'll1e Miami cnmty Ircinerator site is located on 65 acres of c::o.mty
owned lan:i in Ccncord Township, about 2 miles north of the City of Troy 
ani 5 miles solth of the city of Piqua. (See figures l ani 2). It is 
in an area of rollirq terrain abo.It l, soo feet ~ of the Great Miami 
River. 'lbe Eldean Tril:lutaey enters the site just below the northwest 
corner an:i exits just north of the Sheriff's Hall. Fran that p::>int, 
the creek flows east ani disc::harges to the Great Miami. River. 

'lbe site cxnsists of the in:inerator tuildin; am adjacent prqlerty. 
Areas of interest include a former scrul:lber wastewater lagoc::11, an ash 
disp=&a.l pit, an ash pile, liquid diS[X'S'll area, am trench am fill 
lan:ifill areas north and south of the Eldean Tribltal:y. 'Ihe 
~ CXIUJ'lty-owned lan:i is OCOJpied by the o:unty Highway 
Department garage ani the Sheriff's Hall ani 'I'rai.nirg Center. A road 
salt storaqe blildirq stand.irq a\ a o:n:z:ete slab is west ot the ecunty 
Higtrway Depart:rnent main buildin]. 

II. Sl'I'E HIS'IQR'f AND ~ AC'XDTITTffl 

'Ihe Miami O:J.mty Ircinerator ws <XI'lStroCted in 1967. Aerial 
~ in:iicate that uncontrolled waste disposal had been t.akilq 
place at the site before that time. When the incinerator began 
opera tin; in 19681 it generated by-products that incluied scrubber 
wastewater am ash querx:n water, whid'l were d; sp=sed of in the 
wa.st.ewater lagoon, an::i in:inerator fly ash, bottan ash, R:l"'CXXrt::Usible 
materials, ard unblrned refuse, wh.id'l were djsp?SErl of elsewhere at the 
site. 

Based m review of historic aerial~, laniflll cparaticrs at 
the site ~to have begun in 1968 with the excavation of a pit (the 
"North landfill") due west of the incinerator acrcss the railroad 
trades. Incinerator fly ash and battan ash, nc:nc:x:llblstile materials, 
and Uli::mned refuse are t:hall;ht to have been d i spoeed of in the North 
landfill and the Ash Disposal Pit. Early lan:iflll c:p!nticns awear to 
have been limited to the area north of the Eldean Tribltary, rut by the 
erd ot 1973 they had begun in the area solth of the tril:Jutaey. Neither 
an erqinaered liner nor a leachate collectim systaD were installed at 
the site. 1be trendl arr:l till operaticrs oontirued into 1978. 

'lbe facility aooepted lazqe quantities of spent solvents, oils, and 
dnmmed and bulk industrial sludges for disposal in an araa bcun:iad 
rcuJhly by the B&O Railroad tracks a\ the east and the property 
t:x:urr:Dey m the north. 'lbe liquid wastes were either chirped m the 
gro.ni or blried. Estimates of the total ~ty of liquid waste 
accepted vary fl"CCIl 104,000 to 150,000 barrel~valents. 

A 
\!_;I 
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In 1973, Chio EPA fClll"¥i groun:!water sazrples fran Cl'lSite and neart;,y 
water supply wells to be contaminated with organic solvents and ordered 
the facility to cease disposal of liquid waste by April 19, 1974. SaDe 
liquid waste disrosa-1 (pa~ haJse waste) cx:ntirlled until March 1975. 
By 1976, the Liquid Dis[osa1 Area had been covered. After closure of 
the facility in 1983, three residential wells on the east side of 
camty Highway 25-A acrcss fran the site were fc:ux! to cx:ntain 
dete::table levels of chlorinated hydrocartx::ns. All three residelres, 
the Miami County Highway Garage, and the incinerator facility were 
SUR>lied with nmicipal water fran the City of Troy in 1986. 

Disposal of in:i.nerator residue ~y cx:ntirlled at the northern 
portion of the landfill into 1978. In 1978, the SCz:ul::b!r wastewater 
Lagoon was closed and, aooorc:ti.n; to the Miami County 5ani tatioo 
Ceparbnent, the fly ash sludqe was l:'BII:IVed fraD the 00ttan of the 
lagoon a1 though testin;J was not o::niucted to determine that the 
contami.nants were remcve:::l fran the area. Sale of that material is 
believed to have been spread on the northern port.ia1 of the landfill. 
~ of the ash sll.ld;e was piled east of the lagocn, 1!.bere it is still 
present in the area referred to as the Ash Pile. In October 1978, the 
incinerator facility was CXX'IVerted to a solid waste transfer statia1. 

OOQRCEl1ENI' S'Th'IUS 

On March 27, 1989, RD/RA special notice letters were mailed to 
~roxilnately 150 PRPs. 'Ihe PRP steerin;J oamdttee, the Ellsiness and 
In:!ustry Envircnnental Cklrmi.ttee (BID:), notified U.S. EPA by letter 
dated April 13, 1989, and presented a fozmal. offer to voluntarily 
un:ie.rtake remedial action at the site. NegotiatiCI'lS between u.s. EPA 
and the BIEC are ~in:J. 

III. CXM=1UNIT'f REIATig§ 

A ~lie~ was held in Troy, alio CX'1 SE!pt.el1i)er 10, 1986 to 
dj SO ISS the first phase of the Remeclial Investigatia1. A secxn:i p.lblic 
meetinq was held at April 6, 1989. 'lhe final Ren«'ial Investigatiat 
(RI) report, the EnSargerment Assessment, the Feasibility Stmy (FS) 
ApOrt and the PtupJSed. Plan were disowsed at the meet.in;. Followin1 
a ~at and answer sessiat, a fomal. CHJOrtunity far mak.i.nq plblic 
CDIIDel'lts was held. All of these dcoJments as well ·as the 
administrative recxnd were available far nwiew at the Miami o:unty 
PUblic Library and at the Miami County o:mniss.iawr's Office. 

A p.lblic CX'IIIJient period on the Pt• ipC&ed Plan was held traD Mardl 27, 
1989 to April 26, 1989. o:mnents wre ~ by .U as well as at 
the plblic meetinq. All of these CXIIIDel1ts were ccnsidered MM!n the 
Rec;x)rd of Decisiat was preparEd. A nsponsivaness SUDaary whicn 
i.n::ludes respa ISes to all of the oarments received, was cxmplled ani 
is attadled. 
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rv · scoPE AND IME Of JePQ§E ACTIOO 

'Ihe selected remedial alternatives for the Miami a:unty Incinerator 
site will address all of the contaminant prc:lblems identifia:i in the 
En:1an:;Jerment Assessment. '!he alternatives for the Former Sci\1bber 
wastewater Lagoon ani the Eldean Tribltaxy involve additiooal. testirg. 
Arrt actia'lS required as a result of this testirq will be o::xttJleted as a 
part of this Remedial Action. 

V. SITE QNACI'ERISI'IC:S 

Contaminants of potential cc:n::lBm for the ~ assessment were 
selectaj in a two-step process frail the mre than 80 chemicals detected 
at the site durirq the RI. 

'Ihe first step of the selection process entailed select.in;J all 
dlemicals that have either a published critical tc«i.city factor (i.e., 
c:.arau: potenc::y factor or referen::2 dose) or an envi..raDental media 
staroard or criteria. Fitty-three chemicals detected at the site that 
met this selectia1 criterion are presented in Table 1. 

'lhirty of the ocntaminants detected at the site are classified as 
known, prd:lable, or possible human carci.ro:}el as by the U.S. EPA 
Om:inogen Assessment Group (Table 2) • 'Ihe EPA uses a ~ght-of- ' 
evidence approad\ to classify the likelihood of a chaldcal to be a 
human carci.ncgen. 'Dle potential for a chemical to be a human 
carcinogen is inferred fran the available infomatia1 relevant to the 
potential carcinoqenicity of the dlemical and fran j~ as to the 
quality of the available studies. 

Norrarcinoqenic health effects inclu:ie a variety of toxic effects on 
organ systems (e.q., renal toxicity-tc:Dd.city to the kidney) 1 a1 
chr'ala;aaal material (JIIltaqeni.city), and on developirq fetuses 
(teratoqeni.city). A classification of the cxm.am.i.nants of ocnoem by 
general category of ncn::::arc:i.nogenic effects is pzesented in Table J • 
Since chemi.cals classified as potential c:arcincgens are also c:apable of 
causin;J ncncarcincxJenic effects, SCDe chemicals identified as potential 
carcil O}enS a'\ Table 2 my be on Table 3 as well. 

Exposure to these ocntaminants may cxx:ur \h!n CD'Iblmi.nants miqrate frail 
the aita to an ccposure point (i.e. 1 a locatia"l ~ receptors can 
OCII8 into ccntact with cx:ntaminants) or ~ a ACIIptor CXDes into 
direct ccntact with waste or CXX'ltaminated madia at the site. An 
exposure pathway is cxzplete if there is a way for the L«Je(Jtor to 
taka in ccntaminants thrc:u;Jh ilqest.i.a'\1 il'1halatia1, or dm:mal 
absotptia1 of oontaminated media or waste. 
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'Ihe actual and potential exposure pathways for the incinerator site 
are: 

- Ccntaminant migratioo thrtUJh Cjt'OJn:!water, resu1 tirq in ~ 
of groundwater users ~ent fran the site. 

- Ccntami.nant migratiCX'l thrtUJh Cjt'OJn:!water, resul tin; in the 
disc::harge of c:x::l'ltaminan to the Great Miami River ani subsequent 
~ of aquatic organisms 

- Oevelq.rnent of the site, resulti.rq in~ of future oosite 
groon:lwater users 

- Exposure of trespassers thrtUJh direct ocntact with surface 
c:.art:am:inant 

- Exposure of wildlife through direct contact with surtaoe 
CCt1taminants 

- DeYelc:pnent of the site, resultirq in exposure of tut:ure site 
users thrc:Ju:;Jh direct CXlntact with CXI'ltaminants e>qnsed durirq 
developnent 

Grrurdwater us;e Exposure Pathwtys 

A cxrrt:aminant plume extems south ani southeast of the lanifill. 9.mlan 
elCpOSUI'e to ocntaminants can occur through the use of CXI'1taminated 
groundwater as a drinkirq water SUAllY. In niSi.deuoes, people can be 
exposed to c:.art:am:inant through in)esti.CX'l of the water used for 
drink:i.n; and CXIOkirq. '!hey may also be exposed through clerma.l 
absorptiCX'l of ccntami.nants, pr:imarily durirq bathin; and showerirq, and 
inhalation of volatile <XI1pCUI'lds releasa:i frau the water into the 
hQlsehold air dur'in; showerin;J, bathirq, CXIOkirq, or by the use of 
hoo.sehold awlianoes such as water heaters ani washin:} madtines. 
Enployees and patrons of businesses that use the groundwater may also 
be exposed. 

'Ihe earliest detactiCX'l of cc.ntami.natioo in groundwater was at the 
incinerator prcductiCX'l wll in 1973. SUbsequent sanplin) of DDlitorirq 
wells an:! residential wells has indicated that cantaminants have 
migrated offaite t:hrtu:Jh tlie giQJn.iwater in an east-southeasterly 
directicm. 

~ are 27 resi.derats between the site and the Great Miami River 
alcn:J CQmty Highway 25-A. 'lbere are also eleven ncn-residential water 
users near the site (seven businesses alcn;J 25-A, the ball diiiDJX'd, 
incinerator b.lilcllrq, ocunty highway garage, and the sheriff's 
department). Analysis of residential wells sa~~plecl in 1985 irdicated 
that oontaminants were present in 15 area wells. 
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Based al groun:iwater m:xlellizy;, c;JI"WW'ldwater fran the site clischarges to 
the Great Miami River within aR>roxiJnately 3/4 mile to 1 mile south of 
the site. Q:nsequent.ly, qramctwater related~ shcul.d be 
limited to those individuals within that ciist.an:2 fran the site usirq 
groun:iwater for water 5\JR)ly. 'lbe City of Troy ~1 fields are 2.5 
miles so.zth of the site am wc:W.d DJt be affected by cx:rttam.i.nant 
released fran the site. 

sunaoe Water Exposure PattMavs 

'1he shallaw gro.mdwater clischarges to the Great Miami River. 
Ccntami.nants fran the site are t:llclqlt to be di.sc:haJ:9in;J to the Great 
Miami River, al tl'olgh l'la'1e has been detected in the river by 5anl>l irq. 

'Ihe di.schal:t;Je of ocntaminants to the river oculd result in the exposure 
of the aquatic orqaniszns as well as terrestrial wildlife. Aquatic 
organisms in the river cxul.d cxme into CX'I1taCt with contaminants in 
·solutial or sort:led to solids. 'Ihey may also be eJqX)Sed when water 
containirq the chemicals passes CNer gill surfaces, when the water is 
in:;Jested, or when they iiqest other organisll& that have incorporated 
contaminants. 

'Ihe first mechanism is termed "bic:xxn:entratial": the mechanism 
associated with dietary intake may be termed "bioaa::uaulatial." 
Terrestrial organisms that feed en aquatic~ that have 
i.noorpJrated contaminants may also be exposed, as 'WQlld p8q)le wno 
a:nsume fish fran the river. 

Soil ard Wimmt Exposure Pat.hwavs 

'Ihe direct cxntact exposure patl'fiolay involves the physical CDltact of 
ra:epto:rs with the waste material or c:cntaminated soil. 'Ihe roJtes of 
elCp06UI"e associated with direct CXX'rt:act are typically ~al am 
dermal absol:ptial. Direct ccntact ~ can occur in several 
situations at the site. 

ouxw o;nutiqlS. Trespassers oculd be~ to contaminants in 
the aite surface soil am sediments in the Eldaan Tril:altary since the 
a.k is seascnt.lly clty. Aooess to the site is limited sanewhat by a 
f..:. ac::rass the ettranoe to the transfer statial an:l by the c.peratial 
of the transfer -statia'l. Al thcu#'l the pmlic is not allowed a'\ the 
site durin; the hcurs of operatia'l of the transfer statiCI'l, they might 
tzeepn atter hcurs or a'\ the weeken:i. Dlring the RI field work, 
pecple were c:Diezvad enterin) the site a.lon; the xai.l.road tmclcs that 
traverse the site. '!here was also evidence of b.lnt.in; (e. CJ. , spmt 
shells and signs with bullet holes). It is possible that childra\ play 
at the site although there is no documentaticn of this. 

'l'en'estrial. wildlife, such as small Jllalmlal.s, can cane into oontact with 
CXI1taminated soil, sediDents, in}est plants that have taken up 
ocntaminants or becxze coated with ocntam.inated dust, or .irqest other 
organisms previously exposed to ccntaminant.s. 
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Site Qevelcpnent. Oevelcpnent of the site for residential, 
recreatiooal, or cx:mne.rcial p..1tpOSeS <XW.d present situatia'\S in which 
people WQ.lld have direct cxxrt:act with c::altaminants. 'Ihe c!eJtee of 
exposure potential arrt of these situaticns deper'ds <21 the specific use 
of the site. 

If the site is used for recreation, such as a park, mcposure <Xul.d 
oc:oJr fran contact with ocntaminants oo the site surfaoe. SUch 
exposure would be similar to that expected under the trespass ~ -
with two major differences. Parle develqanent may require laniscapin;l, 
includ.in:;J the layi.nq of sod for play fields, lt'hic::h a:W.d limit contact 
with ccntaminated soil. However, a park may attract mre people to the 
site than the TADii::ler Who would c::ane to an urdevelc:p!d piece of lard. 

Both cx:mnercial and residential develq:ueut of the site would require 
the excavation of subsurface material for blildi.n3 fa.D"datia1S an:! --
utility lines. Excavation o::W.d expose buried waste am CXI'Itamirated 
soil. 

The degree of potential contact with ocntaminants resulting fran site 
deve.loptent deperCs on: 

The location and extent of the exr:avatioo 

'l1le depositioo of excavated material (lett cnsite or taken 
offsite for disposal) 

- 'Ihe amount of material excavated 

- 'l1le partio.ll.ar type of site use 

Cclmm'cial or light industrial develq:atent sudl as a shq::pi.nq plaza, 
office park, or warehcAlse would have a relatively law d.i.rect contact 
potential. Access to ocntaminants woo.ld be limited because 1lllCh of the 
site W10.1l.d be c:cvend by brildings ard ~ lots. Potentially 
exposed irdividua.ls \Olld mst likely be maintenance perscnlel. 

A residential site use wa.lld have a greater potential for direct 
~ than other uses. Gardens ard lmms may provide ready access 
to cantami.nants present in the surface soU. Pacple can be ecpceed 
thrc::u;h a variety of attdoor activities incl\Jlln;J gardeninJ by ldllts 
an:S play activities by c:hildren. Sbxli.es at other~ sites have 
indicated that CCI"'taallirra levels in irD:Ior cUst are simi 1 ar to these 
famd in CXI'1taminated Qltdoor soil. 'lberefare, direct CXI1tact 
exposures my cxx:ur year~- small c:tU.l.drw\ (toddlers) are 1ll5t 
l.iJcely to be ecp: sed in the in:Soor ~· 

VI. sutmR'i OF SI'l'E RISJIS 

'Ihe Miami Q:Junty Incinerator site is releasirrg ocntaminants to the 
envil:crment. 0\apter 7 of the RI entitled~ ltssessnent" 
presents the results of a o:mprehensive risk assessment that ackh'esses 
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the potential threats to plblic health ard the env~ pose:i by the 
Site under current an:i tuture cx:n:ii.tia\5 aSCPnnin;J that oo ranedjal 
actions take place an:i that no restrictia"\5 are placed a\ tuture use of 
the site. 

over fifty ccntaminants of~ were evaluated :in the risk 
assessment. 'Ihese caltaminants are listed in Table 1. 'Ihe risk 
assessment also sunrrarized the toxicity of ani hazards associated with 
exposure to c:cntaminants of cxn:::em. 'lhese hazards are surmnarized in 
Tables 2 ~ 11. 

AC'lW\L AND rormi'IAL E:XEOO!JRE PA+JiWAXS 

'lhe ~ asse.sstrent identified actual an:l potential exposure 
pathways associated with the site urder o..u-rent site uses ani pathways 
associated with site developnent. 'lhe followin; exposure patmlays were 
identified as pathways of actual ard patenti.al o::n::mn for the site 
under the nc:raction alternative: 

- Expc:sure thrc::u;Jh use of CXll'ltaminated gra.n::lwater as a water 
SUR'lY 

- Direct contact with ccntaminated surface soil by trespassers ooto 
the site 

- Expc:sure of future site ocx::upants to c:x:ntaminants currently in 
the SIJ!::slrfaoe soil if, as part of site deYel.qment, the 
o::n"ltaminated media are excavated arxi lett m the site surface. 

GIPJNP9.'I'ER EXP::lSURES 

A zone of cont.am.inated gra.n::lwater exten:is fran the site east am 
sootheast tcwaxd the Great Miami River. Based a\ an evaluatioo of 
gro.ll'X!water ~tia'IS detected durirq the RI, use of both the 
\lR)er ard lower aquifers as water suwly sources east an:! SOltheast of 
the site pose an acblal ani potential health risk. 

Excess lifetime cancer ris1cs based Cl'\ the mean (aritbDetic) ccntaminant 
caaentratia\S detected were 3 x 10-2 (inqestim) to 5 x lo-3 
(ima.lation) for the grom:twater cnsite to 6 x lo-3 (in:;,estim) to 1 x 
lo-3 (i.nhalatim) for the upper aquifer downgradia'lt trail the site an:i 
3 x 10-3 (inqestim) to 5 x lo-4 (i1'1hal.aticn) far the lower aquifer 
downgradimt frail the site. cnite is detinact as inside the property 
boundary. 1be primaiy dlemic::als a:ntrib.Jt:in; to the risk levels are 
vinyl chloride, tric:hloroethene, methylene chloride and tetrachloro
ethene. Noncarcinogenic risk, as evaluated by CXIIplriscrA of est.imated 
daily intakes to reference dose, is limited to the asite area. 'llle 
rararciJD}enS prasent in <XIlOentratia\S of ocncem are toluene, 
antiDaty ard barium (detected a¥::e in rcun 1). 



TABLE 1 

CONTAMINANTS OF POTENTIAL CONCERN 
MIAMI COUNTY INCINERATOR SITE 

• Acetone 
• Aldrin 
• Antimony 
• Arsenic 
• Barium 
• Benzene 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k Jfluoranthene 

• Benzo(a)pyrene 
• Beryllium 
• BiS(2-ethythexyl)phthalate 
• 2-Butanone 
• Cadmium 
• Cart>on disulfide 
• Chlorobenzene 
• Chlordane 
• Chromium 

Chyrsene 
• Copper 

000 
OOE 

• OOT 

Oibenzo{a.h]anthracene 
• Oibutyl phthalate 

• 1 • 1-0iehloroethane 
• 1 .2-0iehloroethane 
• 1 .1-0iehloroethene 
• 1 .2-0iehloroethene 
• Dieldrin 

• Oiethyt phthalate 

• Dioxins 
• Ethylbenzene 

• Hexaehlorobenzene 
lndeno(1,2,3-cd)pyrene 

• lsophorone 
• Lead 
• Manganese 
• Mercury 
• Methylene chloride 
• 4-Methyt-2-pentanone 
• 2-Methytphenol 
• 4-MethytpMnol 
• Nickel 
• N-Nitrosodiphenytamine 
• PentaChlorophenol 
• Phenol 
• PCB 
• Selenium 
• Silver 
• Styrene 
• TetraChloroethane 
• Thallium 
• Toluene 
• 1,2,4-Triehlorobenzene 

• 1,1,1-Trichloroethane 
• Trichloroethene 

• Vanadium 
• Vtnyt Chloride 
• Xytenes 
• Zinc 

• Contaminants of potential concern selected based on availability of cancer 

potency factor, reference dose, or environmental criteria. 
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'lbe greatest risk levels are directly dcwn;radient fran the Liq.ti.d 
Oisp::~Ml Area. Areas of la~~~er risk are south of the site between P.oute 
25-A and the Great Miami River. 'lhe groundwater directly east of the 
So.lth Iardfill does nat atP!M to be cxm.aminata:i. 

Residential Wells. FOtential ncn::arcinogenic risks and carcinogenic 
risks for residential wells were estimated and the results are 
SUI'll!'larized in Table 4. QU.y the ircinerator well, Whi.dl is no laqer 
in use, had a hazard index greater than ooe for in;Jestioo of toluene. 
seven wells had detecta}:)le ccncentra.tialS of carcinogrens. 'lbe excess 
lifetine carD!r risk associated with a lifetime exposure to carcinogrens 
at the oonoentrations detected in the wells tvged fran 1 x 10-4 to 
2 x 10-7 for ingestion and tram 4 x 10-4 to 4 x 10-8 for inhalation. 

tbti,torirg Wells. '1he risk evaluatioo ws based upcn highest detected 
~ticn in an aquifer or area, the mean cxx110e11tration for the 
aquifer or area, ani i.rxiividual well ocriOel'ltratioos. For sane wells 
there are several roun:1s of JI0'1i.torin} data, in liihi.dl case data were 
averaged toqether because there are no clear, ocnsistent tarporal 
tren::!s. 'Ihe carci.n:Jgeni.c risk associated with the highest detected ard 
mean o::n:lentrations are SU~~~Mrized in Table 5. 

Risk estimates for the source area groundwater raJX1e frau 1 x lo-1 to 
1 x 10-J for ingestiat and 2 x lo-2 to 3 x 10-4 for inhalatia1. Risk 
estimates for both down:;radi.ent ~ter systeqs rarqe fran 7 x 10-2 
to 4 x lo-4 for ingestiat and 1 x 10-2 to 9 x lo-5 far inhalatia1. 'lhe 
primary carcinogen det.etmini.n;J the risk estimates is vinyl dlloride. 
Methylene chloride, bis (2-ethylhexyl) phthalate, n-nitrosoctiphenylamine, 
tetrachl.oroethene, and tric:hloroethene also are present at levels 
greater than 1 X 10-6. 

Noncarcinogenic risks are sumarized in Table 6. Hazard i.n:lioes for 
antim:ny an:i toluene are above unity in the source area for the highest 
detected cx:noentraticns, an:i above unity for mean ooncentratiCX'IS of 
antilnony. In the down:;radi.ent zooes, the hazard imex for highest 
detected CD'lOI!ntratioo is alx1Ve unity because of barium. However, 
barium was detected a'\ly at elevated levels in the first rca.rds. In 
the latest rcund, the barium ~tiCI'l was below any level of 
c::ICI10ern. 

Aasidential wells 001 r:entratiCI'lS \lhidl exceed drinldn; water starW.tds, 
criteria and guidelines are sunmarized in Table 7. Monitorin:) well 
CXIIICel1tratiaw Web exceed drinkil'q water st.anr:Suds, criteria arxl 
guidelines are amMrized in Table 8. 

Potential Q"T'"t SOil Exposures 

EMposures un:Ser current cxn:litions (i.e., rasultin) frail trespassin;J) 
wruld be limited to el<pOSU.t'e to OCI'ltaminant:s px IS • It in the surface 
soil. For this evaluation, the site was divided into two major 
subareas-the areas north ani sooth of the Eldean Tril:lutaey. 'lhe north 



TABLE 2 

POTENTIAL CARCINOGENS 
MIAMI COUNTY INCINERATOR SITE 

U.S. EPA Carcinogen 
Chemical Assessment Group Classification 

Ingestion I Inhalation 

Aldrin 82 82 

Arsenic A A 

Benzene A A 

Benzo( a)anthracene 82 82 

Benzo(b]fluoranthene 82 82 

8enzo[k)fluoranthene 82 82 

Benzo[g,h,i)perylene 82 82 

BenzotaJpyrene 82 82 

Beryllium 81 81 

BiS(2-ethylhexyl)phthalate 82 82 

Cadmium 0 81 

Chlordane 82 82 

Chromium 0 A 
Chrysene 82 82 

000 82 82 

ODE 82 82 

DOT 82 82 

1 .2-0ichloroethane 82 82 

1 ,1-0ichloroethene c c 
Dieldrin 82 82 

Hexachlorobenzene 82 82 

lndeno[1,2,3-cd)pyrene c c 
Merhvtene Chloride 82 82 

N-Nitrosodiphenytamine 82 82 

Nicttel 0 A 

PCB 82 82 

2,3,7 ,8-TCDD 82 B2 
lretrachloroelhene B2 B2 
Trichloroethane 82 B2 
IVinyt chloride A A 

NOTE: U.S. EPA Cltdnogen Assessment Group (CAG) ClassificatiOn. 

Gtouo A Human carcinogen - Suffecient evidence from epidemiologiCal Mudies. 
Gtouo 81 Probat)le human carcinogen- At least limited evidence of 

carcinogenicity to humans. 
Grouo 82 Probat)le human carcinogen - Combination ol sufficient NcSence in 

animals and inadeQuate data in humans. 
Group C PCIIib&l human carcinogen - limited evidence of carcinogenicity in 

animals In the lbsence of human data. 
Grouo 0 Nat d&SSifiec1 - lnadiQuate animal evidence of carcinogenicity. 



CHEMICAL 

Acetone 
Aldrin 
Antimony 
Arsenic 

Barium 
Benzene 
Benzo( &}anthracene 
Benzo(blfluoranthene 
Benzo(k)fluoranthene 
Benzo( a}pyrene 
Berytlium 
8~2-ethylhexyt)phthalate 

2-Butanone 
Cadmium 
Carbon disulfide 
Chlordane 
Chlorobenzene 
Chromium 

Chrysene 
Copper 

ODE 
DDO 
DOT 

Dibenzo(a.h)anthracene 

Oibutytphthalate 

1 ,1-Dichloroethane 

1,2-Dichtoroethane 
1 ,1-0ichloroethene 

1 ,2-Dichloroethene 
Dieldrin 

Dieth_yf ~thalate 
Ethytbenzene 
Hexachkwobenzene 

Lead 

M .. ov-... se 
Mercury 

Methylene chloride 

4-Methyl-2-pentanone 

(See page 2 for footnotes) 

-..,.~A <f _, "') 

-1~-L 

TABLE 3 
NONCARCINOGEN CRITERIA 

MIAMI COUNTY INCINERATOR SITE 

(a) (b) 
REPRODUCTIVE 

(C) 

TOXICITY OR MUTAGENICITY ACUTE 
TERATOGENICITY TOXICITY 

- - -
X X X 

X X X 

X X X 
X - X 

X X -
- X -
- - -
- - -
X X -
- - -
X - -
X - -
X - -
- - -
X X -
- - -
X - -
- - -
- - -
X - -
X - -
X - -
- X -
X - -
- - -
- X -
X X -
- - -
X X -
X X -
X - -
X - -
X - -- X -
X X X 

- X -
- - -

(d) 

CHRONIC 
EFFECT 

-
X 

-
X 

-
X 

' -
- I 

-
- l 
X 

-
-
X 

- i 
. X 

- ! 
X ! 

-
- I 

X I 

X ' 
X 

- i 

X ; 

-
X I 

-- . 
-
-
-
X 
X 

-
X 

--
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TABLE 3 

NONCARCINOGEN CRITERIA 
MIAMI COUNTY INCINERATOR SITE 

(a) (b) 
REPRODUCTIVE 

(C) (d) 

CHEMICAL TOXICITY OR MUTAGENICITY ACUTE CHRONIC 
TERATOGENICITY TOXICITY EFFECT 

Methyl phenol - - - -
Nicttel X - - X 

PentaChlorophenol X - - -
Phenol - - - -
PCB X - - -
Selenium X - X -
SiiYer - - X -
Styrene - - - -
2.3.7,8-TCOO X - X X 

TetraChloroethane X X - -
Thallium - - X -
ToCuene X - - -
Trichlorobenzene - - - -
1,1 ,1-Trichloroethane - X - -
Trichloroethane - X - -
Vanadium - - X -
Xytene X - - -
Zinc - - - -
NOTE: Adopted from •Chemical, Physical, and Biological Properties of Compounds Present at Hazardous 
Waste Sites! Office of Waste Programs Enforcement (OWPE), U.S. EPA 1i85. Criteria presented 
below is that of OWPE. An • x• indicates the chemiCal meets the criteria outlined by OWPE for the 
particular toxic effect dassification. The laCk of an •x• under a dassifteation does not 
necessarily imply that the chemical cannot haw a toxic effect. Note, not an chemicals of concern 
were evaluated in the OWPE document 

(a) Chemicals are dassifled as teratogena and reproductiw toxins if there is suggestive evidence of 
an effect in humans or if at least one study in whole animals is dealty positive. Unsupported in 
vitro evidence is considered sufficient to classify a Chemical u as a reproductiw 
toxicity/teratogenicity hazard. 

(b) A chemical is dUIIfied u mutagenic II has given a positive result in at least one of 1he 
mammalian in vivo or mammalian Cllln vitro uaays for mutagenicity. 

(c) A compound is considered to be acutely toxic 1 It has an oral LDSO < or • 100 f19kg, an 
Inhalation LCSO < 0! • 400 mglcubic meter, or a dermal LDSO < or • 400 ftVkg. 

(d) Chemicals will be considered to cauu ctvonic toxicity If ltley cause .nous lrrawetllble 
effects other than cancer or reproductive effects after extended exposura 10 oral doiH of lea 
than 100 f19kgfday,lnhalation concantratlonl < 100 mg/kQfday,lnhalatiOn concentrali0nllela1han 
400 ll9cubic meter, or dermal dolelleu than 100 mgfkgfday • 

..,.,. ., nf " 



- J.J. -d 

TABLE4 
SUMMARY OF RISKS - RESIDENTIAL WELLS 

MIAMI COUNTY INCINERATOR SITE 

l~ 1: t 
-- I I ~ (g~MN .... ~ ..... ~ 

.-.L MID ~-- ~~ ~ 

AW01 0.760 O.CM2 1E-CM 4E-CM 1,1-DichiOtOilhene (821 

RW05 0.120 0.031 IE-07 1E-o& Trlchloro.ttltne (821 

AW07 0.002 0.003 - - No Clfcinogena Detected 

RW08 0.0157 0.016 2E-07 3E-o7 TrichlorOiltlene (82) 

AWtt ~200 0.110 - - No Clteinogent Detected 

TOluene(&) 

AW13 0.370 0.002 . . No Cltcinogena Detected 

RWt.C 0.370 0.008 . - No Clrcinogena O.ected 

RW17 0. 1C() 0.006 - - No ClfcinOgena O.ected 

RW1i 0.004 O.OQS - - No Carcinogen~ Deleted 

RW20 0.004 0.006 - - No Cifcino;enl Delected 

RW2S 0.029 0.043 2E-07 3E-07 TrlehlorOIIhene 1821 
AW31 0.180 (b) 3E-Q7 .cE-07 TriCNOIC,_hene f82J 

2£-()6 2£-07 TlttaChlorOilt'lene (82) 

AW:J.c 0.370 (b) 4E-o7 4E-ol TtUICNOrOIIhene (82] 

AW36 0.008 0.012 IE-o7 2£-GI Trtc:NoroiiMM (821 

2E-o5 2E-o& Tltf"IChlorOIChlnl 1821 

NOTE: Residential well assessment based on highest concentrations detected in residential well. See 
VOlume II of the Remedial Investigation Report. Appenclx I, Tlbles 1-11hrough 1-20A. 

Exposure assumptions: 70kg body weight; daily exposure; ingestion of 21iterslday: inhalation 
exposures are assumed to be 1~ of ingestion exposures. 

(a) Estimated daily intake of toluene greater than its RfD by a factor of 1.6 
(b) No volatile noncareinogens, consequently no inhalation hazard index caJc:ulated. 

7.5 

~· 
0.6 

0.5 

0.8 

1.2 

0.3 

3.0 
15.0 



a.-11 ... 

u.a~ .......... II:II I 0 

... Q • • 
SCllll~~- AHEA ~~r::n (aJ 

~"' ................. .., 
.......... ft • .., 

"""' ........ "' ,...,.,,_ ......... ,_ ... 
LU~R~ II 1:" AOIIDFER 

~"' .................... ............... ....,__....., 
...................... 821 
, .............. 11'21 

·--em~ ""¥_....,. 
,...,.,,_ ......... ,..... .. 

~len AOIIJIFER ,_.,. 
...., ................. ................... 
............. Ileal ,, ................ 
Vllltfl ....... l'l 

,...,.,,_ , ................... 

TABLE 5 

SUMMARY OF CANCER RISKS FOR GROUNDWATER BASED ON MONITORING WELLS 
MIAMI COUNTY INCINERATOR SITE 

....... .....-. -= - .........,, -: -· ....... ~ ~ - £- ~ -.... -- .__ l- c. .-. ..._ &.- c.-.-
MIQ ...... c-- c-.... ....,.., c:-~~o~~ c:-- ....,._, 

,._, o.M lf-CN - ,. •£- - II .. o.M 1'£-M . .... .. . .... . .... II 

• QUeM ..... •E-01 ,, . .... t£-05 II .... a.\13 t£-01 2£-02 - :11:-02 .... , 21 

- IE-01 - - :11:-02 - -
- 1(-01 2£-02 - l£-02 . ..., -

II (CJ 

IU QtleA/3 t£-03 - 1 .• •E-e. - 13 
II ti/We7NI .... - - - - -
I -1113 IE_. 11-01 - - -
• -NI 1£-M •E-01 13 ·- . ... 31 
21 - ·-· - - -

131 CHION3 2£-CN 2£-- - - -. , -NI .... .... 31 1(- ..... 32 .... CHI:IN3 rE-12 tE-02 .. 1£-13 11-03 •• 
- l'£-01 - - . ..., - -
- l'£-12 tE-02 - ... 3 tE-03 -

II (CJl 
•••• MMIC/3 1(-13 - 73 •E-e. - 13 ,,. .... ., ,, .... - 21 t£-411 - , . 

II IIWIIIICII •£-- t£-01 ••• II .... . ... 33 

" IIWIIIICI3 liE-- - - - - -
• ....., IIE-411 2£-01 • ..... .... 3• ,. CHI<IW3 IE-02 IIE-02 31 . ..., ..... ., 
. IE-12 - - :11:-13 . 
. 1£-12 IIE-02 . :11:-03 ..... 

NOTE: See Volume I ollhe Remedial Investigation Report, Appendix I, Tables 1-82 through 1-84. 
&poeure aaumptlonl: 70 kO body -.lght; dally exposure; Ingestion or 2 liters/day; Inhalation Is 1S<M ollnlake through Ingestion. 
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(a) Source ... groundwal• ... IIMIId lrom wells: CH09A, CH18A, CH088, CH188. 
(b) &~ o1 c.-c:lnogenlclly of•-* 1ft dtii*Jng water Is currenlly being evalualld &y U.S EPA. AI arsenic concentrations are below current MCl ol 50 ugll. 
(c) Upper aqu11ef ... IIMIId lrom well: MW04A, MW05A, MW06A, MW07A, CHtOA, CH13A, CH138, CH14A. 
(d) Lower lqUifer ... IINIIId from_...: MW048, MW05D, MWOSC. MW068, MW06C, MW078, MW07C, CH108, CH148, CH16A, CH16D. 
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TABLE6 

SUMMARY OF NONCARCINOGENIC RISKS FOR GROUNDWATER BASED ON MONITORING WELLS 
MIAMI COUNlY INCINERATOR SITE 

....... --. ...... ......... .......... .... ........ .....-.. 
0 F Will .- ~ a.-- ~ ~ 

o-1111 tiiiU ....... ..... ..... Milt ..... ..... 
SOURCE AREA OAOUNDWATER (a) 
fOfM. - - ... ,., 1 ..... - ~-' .. ., ,....... ,. ...., 14 - ., 2.1 -, __ .... a.NI 1.4 1.41 - E.:M 1.1 

UPPER GAOUNIMATEA AQUIFER DOWNGIWJIEN't (i») 
fOfM. - - .... • ••• . - .... . ... 
LOWER OAOUNOWATER AQUIFER OOWNCJIWJIEHT tc) 
fOfM. - ·- 1.1 ••• - .... ··-..... ... -· u - - • •• -
HOlE: See Valume I ollhe Almedlallmi .......... Alporl. Append~~~ I. T--1-ISihrough 1-17. 

&palure ......,uons: 70 kg body~; dilly trJCpOSUra; IngeStion of 2 Nt•slday; Inhalation Is 1~ of Intake through IngeStion. 

(a) 
(b) 
(C) 

(d) 
(e) 

Source •ea groundwat• estlrftal .. frCIIft wels: CH09A, CtUM, CH088, CH18B. 
Upper aquller eslimal .. from wells: MW04A, MWOSA, MWO&A, YW07A, CH10A, CH13A, CH13B, CH14A. 
Lower aquifer estim .... from wells: MW048, MWOSB, MW05C, MW068, MW06C, MW078, MW07C, CH10B, CH148, CHUlA, CH168. 
ttazard Index lof a1 chemiCals, not lust those list_. as exceeding Individual hazard Indexes. 
Haz•d Index lof sum of chemtcals Is areat• than 1, however. no Individual chemtcal's hazard lnd8IC Is areat•than 1. AggrregatlnQ and 

and eummlng chemicals bJ..,..., t11ec1 doel nat yield a hazard Index arearer than 1. 

0..."'-..... ....... 
c.-..... ._.,. 

Mill ..... 
- ••• 
• 2.7 
zr ·-
- . ... 
- ..... - '" 

...._ ...... ..... 
I 

,., 
-·-• ---'-= 

''" 

·-. 



TABLE 7 

SUMMARY OF RESIDENTIAL WELL CONCENTRATIONS THAT EXCEED 
DRINKING WATER STANDARDS, CRITERIA, AND GUIDELINES 

MIAMI COUNTY INCINERATOR SITE 

CONCENTRATION CRITERIA CRITERIA 
WELL DATE CHEMICAL (ugll) EXCEEDED LEVEL 
RW01 Oct. 1985 1 , 1 -Oichloroethene 7.5 MCL 7 

MCLG 7 
WOC-RISK 0.033 

Nov. 1984 Lead 5.7 MCL-PROP 5 
MCLG-PROP 0 

RW02 Nov. 1984 Lead 6.1 MCL-PROP 5 
MCLG-PROP 0 

RW03 Nov. 1984 Lead 10.4 MCL-PROP 5 
MCLG-PROP 0 

RWOC Nov. 1984 Lead 6.4 MCL-PROP 5 
MCLG-PROP 0 

RW05 • Nov. 1984 trans-1 .2-Dichlorethene 350 MCLG-PROP 70 
Trichloroethane 2.2 MCLG 0 

RW08 May 1985 Trichloroethane 0.6 MCLG 0 

RW11 • May 1985 Arsenic 14 WOC-RISK 0.0025 
4-Methylphenol 45 WQC-TOX 0.1 
Nickel 59 WQC-TOX 15.4 
Toluene 18,000 MCLG-PROP 2,000 

WQC-TOX 15,000 
OWHA 10,100 

Ethylbenzene 1,200 MCLG-PROP 680 
Xylene 3,700 MCLG-PROP 440 

OWHA 400 

RW13 May 1985 Nickel 22 WQC-TOX 15.4 

RW14 May 1985 ArseniC 5.2 WOC-AISK 0.0025 

RW2S May 1985 Trichloroethane 0.5 MCLG 0 

RW31 Oct. 1885 Tetrac:Noroelhene 1.2 MCLG-PROP 0 
WQC-RISK 0.88 

Trlctlloroethene 0.8 MCLG 0 

RW34 Oct. 1185 Tetrachloroethene 0.3 MCLG-PAOP 0 

RW36 Oct.1185 Tetrac:hloroethene 15 MCLG-PROP 0 
WQC-RISK 0.88 

Trichloroethene 3 MCLG 0 
WQC-AISK 2.8 

NOTE: Comparllon bald on NQhelt dllectld concentration In rlliderWill Will. 

CRITERIA KEY 
MCL: Maximum Contaminant Level 
MCLG: Maximum Contaminant Level Goal 
MCLG-PAOP: Maximum Contaminant Level Goal -Pr~ 
WOC-TOX: Wat• Quality Criteria • TQiddty Protection - Drinking Wat• 
WOC-RISK: Wat• Quality Criteria. 1E-ol Clncer Risk - Drinking Wat• 
OWHA: Drinking Wat• HuiU'I Advllorlel (Ufttime) 

Well no longer in ...C.. 

: 

~ 
! 
i 

i 
I 

i 

I 

I 

I 
I 
I 

! 
' 

I 
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TABLE 8 

SUMMARY OF MONITORING WELL CONCENTRATIONS 
THAT EXCEED DRINKING WATER STANDARDS, CRITERIA, AND GUIDELINES 

MIAMI COUNTY INCINERATOR SITE 

!Well 
Rl Concentration Criteria Criteri~ 

Round Chemical (u I) Exceeded Level I 
MW03-A 3 N-Nitrosodiphenytamine 20.0 WOC-RISK 4.9 i 

iMW04-A 1 Vinyl chloride 55.5 MCL 2 
MCLG 0 
WQC-RISK 2 

Trichloroethene 8.7 MCL s: 
MCLG Oi 
WQC-RISK 2.8 i 

i 
Benzene 2.7 MCLG ol 

WQC-RISK 0.67 

T etrachloroethene 4.5 MCLG-PROP 0 
WQC-RISK 0.8 

Arsenic 5.5 WQC-RISK 0.0025 

2 Trichloroethene 7.5 MCL 5 
MCLG 0 
WOC-RISK 2.8 

Arsenic 10.2 WOC-RISK 0.0025 
I 
' 

Lead 12.0 OWHA 10 ! 
MCL-PROP sj 
MCLG-PROP 

0.~1 3 1 ,2-0ichloroethane 3.0 MCLG 
WOC-RISK 

I Arsenic 14.4 WQC-RISK 0.00251 
I 

13.0 MCL 2l IMW04-B , Vinyt chloride 
MCLG 0 
WQC-RISK 2 

Trichloroethane 8.0 MCL 5 
MCLG 0 
WOC-RISK 2.8 

Barium 3150.0 MCL 1000 
MCLG-PROP 1500 
OWHA 1800 

Page 1 of 4 



TABLE 8 

SUMMARY OF MONITORING WELL CONCENTRATIONS 
THAT EXCEED DRINKING WATER STANDARDS, CRITERIA, AND GUIDELINES 

MIAMI COUNTY INCINERATOR SITE 
Rl Concentration Criteria Criteria) 

Well Round Chemical (U Exceeded Level i 

Cadmium 6.5 MCLG-PROP ' 5 
2 Vinyl chloride 10.0 MCL 2' 

MCLG O· 
I 

WQC-RISK 2: 

Trichloroethene 17.0 MCL 51 
MCLG 0 
WQC-RISK 2.8 

Barium 1630.0 MCL 1000 
MCLG-PROP 1500 

3 Trichloroethene 36.0 MCL 5 
MCLC 0 
WQC-RISK 2.8 

MW05-C 2 Arsenic 17.0 WQC-RISK 0.0025 I 

3 Arsenic 19.4 WOC-RISK o.oo2s I 

IMW06-A Trichloroethene 4.5 MCL 51 
MCLG 2.~ I I WQC-RISK 

I 2 T richloroethene 3.0 MCL 5: 
MCLG ol 
WQC-RISK 2.8 ! 

' 
Lead 5.6 MCL-PROP 5\ 

MCLG-PROP 01 
I 

3 N-Nitrosodiphenytamine 8.0 WQC-RISK 4.9 I 

MW06-B 1 Arsenic 4.1 WQC-RISK 0.0025 

MW06-C 1 Arsenic 8.5 WQC-RISK 0.0025 

3 N-Nitrosodiphenytamine 10.0 WQC-RISK 4.9 

MW07-B 2 Lead 13.0 OWHA 10 
MCL-PROP 5 
MCLG-PROP 0 

MW07-C 1 Berytlium 1.1 WQC-RISK 0.39 

3 N-Nitrosodiphenytamine 9.0 WQC-RISK 4.9 

CH9A 3 Vinyl Chloride 1550.0 MCL 21 

MCLG ol 
WQC-RISK 21 

Page 2 of 4 
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TABLE 8 

SUMMARY OF MONITORING WELL CONCENTRATIONS 
THAT EXCEED DRINKING WATER STANDARDS, CRITERIA, AND GUIDELINES 

MIAMI COUNTY INCINERATOR SITE 
Rl Concentration Criteria Criteri 

Well Round Chemical (ug/1} Exceeded Level 

Trans-1 ,2-0ichloroethene 3150.0 MCLG-PROP 70! 
I 

OWHA 350. 
I 
! 

1,1 ,1-Trichloroethane 1250.0 MCL 200 
MCLG 200 
OWHA 1000 

Toluene 14500.0 MCLG-PROP 2000 
OWHA 10100 

Ethylbenzene 910.0 MCLG-PROP 680 

Xytenes (total) 7450.0 MCLG-PROP 440 
OWHA 2200 

4-Methylphenol 14.5 wac-o.c. 0.1 

Arsenic 14.7 WOC-RISK 0.0025 

Nickel 35.5 WOC-TOX 15.41 

ICH10A Trichloroethane 5.0 MCL 
I 

3 51 I 

l MCLG 0· I 
WQC-RISK 2.8 l 

Tetrachloroethene 130.0 MCLG-PROP 0 
WOC-RISK 0.8 

Alsenic 27.6 WOC-RISK 0.0025' 

CH108 3 Tetrachloroethene 7.0 MCLG-PROP 0 
WQC-RISK 0.8 

Alsenic 17.5 WQC-RISK 0.0025 

CH138 3 Vinyt chloride 1100.0 MCL 2 
MCLG 0 
WQC-RISK 2 

Trans-1,2-dichloroethene 2500.0 MCLG-PROP 70 
OWHA 350 

Nickel 26.0 WQC-TOX 15.4 ' 

Page 3 of 4 
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TABLE 8 

SUMMARY OF MONITORING WELL CONCENTRATIONS 
THAT EXCEED DRINKING WATER STANDARDS, CRITERIA, AND GUIDELINES 

MIAMI COUNTY INCINERATOR SITE 
Rl 

Well Round 

CH14A 3 

CH148 3 

CH16A 3 

CH168 3 

CH18A 3 

CH18B 3 

CRITERIA KEY 
MCL: 

'MCLG: 
MCLG-PROP: 
WQC-TOX: 
WQC-RISK: 
WQC-O.C.: 
DWHA: 

Page 4 ot 4 

Chemical 

Vinyf chloride 

Trans-1 ,2-dichloroethene 

Vinyl Chloride 

Nickel 

Nickel 

Trichloroethene 

Nickel 

Maximum Contaminant Level 
Maximum Contaminant Level Goal 

Concentration 
(ugll) 

200.0 

2000.0 

760.0 

37.0 

39.0 

62.0 

33.0 

Proposed Maximum Contaminant Level Goal 

Criteria 
Exceeded 

MCL 
MCLG 
WQC-RISK 

MCLG-PROP 
DWHA 

MCL 
MCLG 
WQC-RISK 

WQC-TOX 

WQC-TOX 

MCL 
MCLG 
WQC-RISK 

WQC-TOX 

Water Quality Criteria - Toxic Protection - Drinking Water 
Water Quality Criteria @ 1 E-o6 Cancer Risk - Drinking Water 
Water Quality Criteria - Organoleptic Criteria 
Drinking Water Health Advisories (Ufetime) 

Criteria 
Level 

2 
0 
2 

10 I 
350: 

2 
, 

0 
2 

15.4 

15.4 

5 
0 

2.8 

15.4 
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area inclu:ses the North Ian:ifill, the Liquid Di.sp=sa 1 Area, am the Ash 
Pile. 

Risks asscx:iated with soils uroer the trespass route are sunmarized in 
Table 9. 

'Ihe evaluation of ncn::arcinoge.nic risks su:;JgeSted a potential ocn:Em 
over soil in::Jestion because of lead ccnoentratialS. Qxrpari.sal of 
estimated intakes to RfDs in:ticated that the estimated intakes for 
dtildren based on highest detecte:i am average lead CXI'lOI!ntratioos in 
the northern area wrul.d exceed the RfD for lead. Esti.mated adult 
intakes of lead elOCee1 the RfD based on the highest detected 
~tioo. 

'Ihree surface sanples (SS14 in the Liquid Oi..~ Area ard SS19 ard 
SS20 fran the Ash Pile} contriblte most significantly to this risk. If 
those scmples are separated fran the average for the north m:ea of the 
site, the estimated average i.nt:ake walld be below any level of CXI1Cem. 
'Ihis in:ticates that the Ash Pile and the LiCJ,lid Disposal Area are the 
areas of potential CXlnOerT1 for direct ocntact. 

'Ihere are no U.s. EPA soil criteria for lead or most other c:h!micals. 
'Ihe Centers for Disease Control (CD:) have said that soil lead 
ccnoentratioos greater than 500 to 1, 000 Dg/)cg can cause inc::raued 
blood lead levels in children in residential settin;s. '1be lead levels 
detected in the scmples mentiCX'lE!d above e.mead the ax: wa%Tlin1 levels. 
Al~ the site is not a residential settirq, reside:noes are nearlJy 
an:1 there is no restriction to a<DeSS to the site. 

'Ihe potential carcinogens aldrin, benzo[a]anthraoene, c::heysene, 
dieldrin, r.a:, IXX>, an::i chlordane were detected in the surface soil. 
Except for dieldrin, whi.dl was detected in two scmples, each chemical 
was detected auy ana: therefore it is not possible to estimte an 
average surface soil c:x:rcentration for these c::hanical.s. Excess 
lifetime cancer risJcs fran direct cxmact (by in}estioo) with surface 
soils are based oo the highest detected oa1taminant levels. Risks 
estimated by this approadl wculd be conservative because of the limited 
di.st:ril:lutioo and generally low cxn:&rtzatiat of these ctlemical.s. '1he 
excess c:anoer risk level estimates ran:Je fran 3 x 10-8 (for the mre 
treq.Jent expoall'e) to 2 x 10-10 (for a ate-time e:qasure). 

Trespassers may cxme into contact with the sa1iments in the Eldaan 
Tributary. 'lbe ability to estimate risks tram the ... iment ia lillited 
by two factors: the limited ramt:1er of tribltary sec1i'B1t &allpl• (3) 
taken adjacent to the site and the inability to p»itively attri.tute 
the CD1taminants present in the sedhnent to site activities. 



I 
I 

!Area 
CARCINOGENIC RISK 

Enure S11t ~) 
lNonn ana outl'l 

andlill) 

Eloean Tnburary (d) 
Sediments 

NON CARCINOGENIC RISK (e) 

I~Ortl'l -~~lUI 
~neJuo.ng LiQuid 

SPOSal Area and Ash Pile) 

Nortn Landfill 
~xcludini LiQuid 

SPOUI rea lnd Ash Pilt) 

Soutn Landli/J 

Eldean Tributary 
Sed1menrs 
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Table 9 
SUMMARY OF RISKS- DIRECT CONTACT 

WITH SOIL AND SEOtMENT- TRESPASS SETTING 
MIAMI COUNiY INCINERATOR SITE 

Concentration 

Highest 
Oerecrea 

Highest 
Detect .a 

Highest 
Detect .a 

Mean 

Highest 
Detect .a 

Mun 

Highest 
Detected 

Mun 

Highest 
Detected 

Mean 

Highest 
Detected 

Mean 

Hi hest g 
Detected 

Target 
Poc>ulation 

--

--

Adult 

Adult 

Child 

CtuiCI 

Adult 

Adult 

Child 

Child 

Adult 

Adult 

Ch11d 

Mun Child 

HigheSt 
O.CecteCl 

ChiiiiiCil 
Hazard Exceeding 
Index AfO 

-- --

-- --

2.7 Lead 

0.63 --
5 .• Lud 

1.3 Lud 

0.16 --
-- --
0.32 --
-- --
0.21 --
-- --
0.•2 --

0.006 

Adult 0.003 

EiCess 
Uf«lmt 

cane. Risk 

3E-08 
2E-10 

2E-o9 
3E-07 

--
--
--
--
--
--
--
--
--
--
--

NOTE: Set Volume II 01 tht Rtmed~ lnv.~tgation Report, Appendix I, TIDIMI-11 rtwouQh , ..... 

(a) cane., riSk lfom direct contact wtth SOil during trespass il baled on highllt concentratiOns 
of carcinoOinl detected in IOil acroa the entire lilt bteaUM of the limited numbtf OIIUI'fiCt 
SOil umpltl contllninG catCinOgtnl. 

(b) Risk lltlmated IIIUmtelinQtltton of o. tg of IOiiiGay. Expolurtlaumed to occur tor 5 ,..,., 
26....UI*J'III. 

(c) RiSk IS1imated aaumed Ingestion of 0. tg of IOiUCSiy. ExpolurtiiiUmtd to occur once. 

FcJ 

~~ 

(d) cane• rilk lfom Cllrtct contact with IICiimtnt eluting trfiPIII il baeCI on _... conc•lb'IIIOnl 

Primary 
Chemical 

PAHs. Oieldnn 

PAHs.PCB 

--
--
--
--
--
--
--
--
--
--
--

of Cardnogtnl dllected In Ndlment becaUII 01 lflt limited numDtr of cardnogtnl Clllected In lldlment. 
Thil •imatt IIIUmtl chemiCalS art due to litt IC!ivities. 

(e) NoncarcinogeniC rillts lltimated by comparing lllimated Claily intake to~· dole (RfD) 
vatut. Mun IXPOIUrtauumecta body~~ Of 70-kg and aiOillinQtltton rllt ol 0. tgfday. 
Child exposure assumed a body weight ot 35-kg (10-ytar Old) anCiaiOil ingeltlon raae of 0. 1glday. 

I 
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'Ihe evaluation of ncnc:areinoqeni.c risks in:licate that urder the defilai 
ccposure conditicns the hazard in::lex 1«llld not cmaaj cne. 'lhe excess 
lifetime ~ risk estimate raJ'9!S tran 2 x 10-9 for cne-time 
exposure to 3 x 1o-7 (for =re frequent exposure). 

Mure soil Erposures 

Soil aposures lli9ht ocx::ur if the sita is c:SIMaloped, it the site is 
unJSed b1t lett open for trespass, or if the site is used as a park. 
Pasidential site use oould prcduoe the qreat.st expo&Ur~M. OIIYelCipDel'tt 
of the site cculd nsult in the excavation of soil for buildinq 
faniation and ut.Uity lines. OXltaminated aubsurtace •terial CUJl.d 
be lett on the site surface \ben tub..lr8 r.idents oould cxme into 
contact with it. 'lhe CXI"'taminant CXWIOillb:atians to 11bic:h fUt:m'8 
residents •Y be expoaed to 1«llld c:tap.ld on ~t pxticns of the site 
are ucavat:ed, the cSipt:h of excavation, and the ultiate dl!pa8ition of 
the material. 'lbese CXWICeutzaticns c::annot be pra:Uct:at ~y, 
especially si..noe the RI soil suplin; efforts were focu;ed on pcantial 
souroa areas (i.e., lic:,ti.d disposal ua and ash pit). 

'lhe evaluation of ncncarcincgenic risk~ a potential risk frail 
soil ~on under rEidential develq:uw;nt cb! priarlly to lead. 

'lhe excess lifetille cancer risks ranqe freD 2 x lo-3 (bua:! on the 
highest detecta:1 ocu:esttatic:ns) to 3 x 10-5. (based on the gaauetrlc 
mean tuiOelltratic:ns) • 'the prillmy c:hlaicals ~ to the risk 
estimates are diCDCins, arsenic, lwxac:hlorcbenzaw, PAHs, and PC8s. 

FUture develcpent soil risks are s.maarize in Table 10. 

VII. [)ISClJSSICJf Of' QfN!ie5 flQ1 BPIWEI> PUN 

CDC:L\ Sectim U7(b) req.Ures that the final 8elected rena:Ual actim 
plan be IICXXIIpU'liel1 by a disoJSSitll of any ai9nific:ant ~ trcD the 
pz:q!OMC5 plan ..S of the reua'l for sud'l ~. u.s. EPA has 
rec::.ivm addit:ic:Nl intcaation since the plblicatim of the Ptt..p:J&ed 
Plan, YW:b it bu zwi-..1 ard analyzed toyirtlw with intomaticll 
11tdd'l wa al.rMr!y in ita possessim. 

adl ..., ~ w data raoeivm b'f t:ba ~q~n::y in napcn~e to the 
plblicaticn of tbl pt• ipOMd plan indicate t:ba foUCIWiftJ: 

A &ltaittal ws ..S. by the a.u- ard nm.tzy lnVirc:l-al 
CDaittM (BIJX:) data:! April 26, 1989 - part of tba JILt:alic 0 at 
period. 'lbi.s doa--.t Jniicatal the avatlabUlty of t:ba 'hoy IOlW to 
treat the CliCI'ttDinata:t CJl'CIUR:lWatar fml tba site. 'lbia will al.l.ow the 
~ of the a:nt:.ainated water to a ..,.. Una 1ltU.dl ia located 
near the site with pret:nlatment: if ~ to ..t 8(:pliathle 
atamards. 1t1a availability of this treaa.tt ..t:hod al.o affects the 
ccntiguration of the CJl'CIUR:lWater PJill)in; for the liqtid df !!!pOM] are 



Concentration 

j Highest Detected 

i 
I 

i 
I 
I 
I 

I 

Anthmet•c Mean 
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Table 10 
FUTURE DEVELOPMENT- SOIL RISK SUMMARY 

MIAMI COUNTY INCINERATOR SITE 

Target Hazard Chemical Excess Ufttime 
PoQuration Index ExcMdin RfO C&ne•Alslt 

Res•dents (a) 2E-03 

Adult (b) 8.2 Chromium (•6) 
LNd 

Child (C) 38 Chromium (•6) 
Lead 

Antimony 

Residents 1E-~ 

Adult 0.65 

Child 3 Lead 

jGeometnc Mean Res•dents 3E-05 

I 
l 

Adult 0.1 

Child 0.•9 

NOTE: See Volume 11 of the Remedial Investigation Report, AQ()endix I, Tltlles t-95 through t-103. 

(a) Carcinogenic riSk estimates assume ingestion or 0. 1 g SOi~y tor 70 years. Body 
wetght ol 70-kg tS assumed. 

(b) Adult noncarcinogeniC riSk estimated by comparing estimated daily intake to 
to reference dose (RIO) value. Aaumes a SOil ingestion rate of 0. 1g soil/day 
ana a 70-kg Dody weight. 

(c) Child noncan:inoglnie rillt estimated by comparing estimated daily inllkt to rtftrtnee 
GOH (RfD) value. Aaumts aiOit Ingestion rate ot o., g soil/day and a 1 s-tro .lloddlef) 
body weigttt. 

Primary 
Chembl 

O.oxins. ArseniC. j 
HexachlorObenztne .. 

PCB. PAHs ,. -- I 

PAHS, OiOICJnS 

PAHs, Dioxins 

• I 
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•ince the ccst of treatirq the qrc:undwater has been qreatly redloki. 
'Dul, JD:ma groundwater c:an be treated at a lower cost ani little 
dawaterirq prior to ~r ext:n.ctim naad occur. 

In respouse to the BIEC cxmnents and other o "lherats, U.s. EPA 
recx:nsidered ard analyzsi sane of the infotmatia\ already in its 
possessiat. Specifically, it revisited the "applicable or relevant and 
appropriate" issue of the cap for the North landfill includ.i.n;J the 
Liquid Disposal Area based a1 (40 CFR Part 265). MUle as JIL1Ch as 30 
percent of the waste plaoed in the North landfill was izdustrial, the 
amc:unt of hazardcus suCstanoes plaoad in this area is estimated to be 
mly a small percentaqe of the total waste. 1heretore, CIIR'iniJ this 
area in accordaR::e with the state sani.tuy lamfill c:lc::slre r.gulaticns 
is dewaj relevant ard apprc.priate. 

'1he Li.Cflid Di..llpwal area had a substantial 8IIDJI"'t of hazarcbls 
substances includin:J sane hazardcus wastes placed in it ani thezefcu:e, 
will be closed ao:::ordirq to~ subtitle c. It wUl be clcae:1 with a 
double barrier cap Which will meet provisialS m 40 c::m part 265.310 
an:1 the U.S. EPA mini.Dun technology guidance for hazarcb.1s waste 
lanc1tills. 

'1he sm: plblic cxmnent sul::mi.ttal arr:1 Sl)bsequent subldttals pt• i"e&ad 
c:appin;J the Ash DispcMl pit in place arr:1 CDYerirq the cap with an 
asphalt parlcinq lot. 'the proposed cap wculd maet state cla..m. 
requi.raments and be .;ually protectiw of tuDan blalth and the 
envirtnDBnt for this type of a waste u. and is ttaJs axwiderai m 
equivalent altemative to the selected tawdy. 

In general, the edditicnal infotmatia\ bued a\ use of the Troy POIW, 
the ability of the single barrier cap to oa~ply with state sanitary 
lanc1till clcsure ~ for the North tan:1till, and the ability 
of the double barrier cap to carply with 40 c::m 265 and ainiDuD 
tec:nnoloqy guidance for the Liquid Dispo&al area, all ~a 
moclific:aticn of thB pr• ipC&8d. zawly. 

VIII. rr;srgtm(lf or AlAJBC'IY!S 

Pr 'IG- act..i.cna that vUl be requind far ... ar all of tbe cprable 
ria incl\da nocxt a:altlol, ao:ess ~. and C)t'QJI'dwrater 
JDU.torinq 0 

ngp CXIf!B)L 

Part of the incinamtor •ite li• within tha 1oo-,.ar nocxt plain. 'Dw 
1oo-,.ar fic:xxl is a fiocd that has a 1 s-'CIIlt dulnJI of bainJ 41q1•lled 
or ..,..-, in any giwn year. '!be PL' taed fic:xxl prat.ecticn _.a. 
•seociatad with cont:ainnent alternativa is to C)I:'D tha final c:x:NW: or 
cap to a mxi•• dcpe of cne vertical to t.m. borizantal, JJwtall 
erasion •t:t.J.n; a1cn;J pXantial flocd anu, an1 establish dlnle 
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veqet.aticn en the cxwer or cap. Earth ben& an:1 rip-rap 111CUJ.d result 
in greater IICdificaticns to the ficxxiway, .a they ware not a:n;iderad. 
MiniDa.1m al taratic::n of the fioodway ccul.d be aau.v.d by balancin;J the 
mterials J:'tiDC:N8d or placed bel.OIIi the 1()0-year flood elevaticn. 

Aooess restricticns incl\D! regulatic::n of site lan:1 use by ZCII'lirq, by 
restrictive CXMnmt:s in tbe deed, an::t by fan::in; the site. A 6-foot
high d1a.in link fence with wamirq signs to b:NF'•MrS 111CUJ.d be placed 
aram the North an:1 So.lth tardfills includin:J the IJ.quid oi.apoM.l 
Area. Fen:in:;J w::Wd also enclase any tz:at:.nt or storac)e facilities 
CXX'\St%UCted cnsite. 

ruture lam use at the site wculd be rest:rict:ed \D5ar all ranedial 
alternatives. Rllstrlcticns wculd prwuw1t cn~ita de1Mlopi611t or other 
activities that might cxmprcmise protective~ or interfere with 
l~term site mcnitarinJ. 

'Ihe pll1'POISe of deed notifications is to ~ a note an a dMd or &aDe 
other i.nst:rument examined durinq a title aearc:tl that 111CUld notity any 
potential p.u:chaser that the larli bad been used far waste dJ sposal an:! 
that lan:i use is 111Stri.c:ted. Dead restrictic:nl 1IICUld ptWYWtt 
d..istw:banoe of the final a::ww or cap an::t cualtol tutme prcperty use. 

' Ottsite gro.ntwatar vit:hdmwal twtricticnl wauld be necwery to 
prevent any aclYene ilptct to the px• ip088d axb:actiCI1 wll 8)'Stem. 
Gran:iwater users located within the pat!Way of grcudwatar 
CXI'1taminant aigratic::n 1«W.d a:nt.izlle to be offend aooess to the City 
of Troy's public water supply an:l ccist.in; wl.ls llltW.d be properly 
aban:Saaed. 

~ tlJfl'BitilG 

Grourdwater ID\it.arin) will be parfana:! to evaluate the effectiveness 
of r-nMial act.i.cna. Mcni.torirq will faa.. en the etfectivw.ss of 
actic:r& desiglwd to cuattol ccntaaiMnt nl-- traa the IJq.dd 
Diii'OM.l Area an:1 to CXIIUol the ed.at:.inl) ~ conta1Mnt 
pl~. Mcnit.c:lrin; will also incl\dl waluaticn of the 1~ 
affectiwr s of zw-'ial acti.CII18 t.akm at tha North m1 Sa1th 
Llrdfil.lll, ant tha lab Pile an:S thl Mh Oillp"W"l Pit. '1m C)I:Q.n! 
wtar 11:11\it:.arin; ptuga:a is dieonrad below. 
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Soyth Iarrltill. A Jrati.torin; well cluster (CX18 Jlalitoril'q well in the 
upper ~fer, arxi one Jra'l.i. tori.rg well in the lower ~er will be 
installed cn the south edge of the scuth landfill, see Figure 3). An 
additialal. m::l'li.tori.n; well will be installed in the upper aquifer at 
the locaticn Clf-o6. A ronitori.n; well will also be installed in the 
lower aquifer at locaticn Clf-o7 . 

o:ntaminant Pl.ume. 'Ihree Jra'litorin; wall clusters (cna Dati.torin; well 
in the lJR'EU" aquifer, an:1 ale Jrali.torin; well in the lower aquifer) 
will be i.nstalled ala-q the northem bank of the El.dean 'l'ril:l1taey to 
ncnitor the SOJthem CXii\)01 W!l1t of ocntami.nant JDC:NaDent. A fourth 
llalitori.n; well cluster will be located at the corner of t¥tle Aoad, 
an:i County Read 25-A. 

GmJn:t..rater 0101 itv. All mali.torin; wells incl\Xiirq upp:adient wells 
an:i these hydraulically ~ent fraD both the north and south 
lardfllls and Liq.lld Disposal Area, and c::capleted in either the~ 
or lower aquifers will be sanpled i;nnediately before and after start-up 
of the extzacticn system, en a quarterly basis at least for the first 
year and cn a sani. -annual basis at a mi.ni.DJm theraatter. Grourdwater 
sanples will be analyzed quarterly for the tul.l ctP list of~ 
for the first year, at whldl time a site specific parmaeter list will 
be developed. SUbsequently, gramdwater saaples will be analyzed for 
the site specific parameter list. At the en:1 of the seccni year, an:1 
every two years thereafter, selected· D::ni.torinq Mtl.ls (to be detez:mined 
later) within the network will again be saDpled and analyzed for the 
full ctP list. 

'Ihe surface area of Sc:mh tamflll is ~tely 17 acres ani '-IO.lld 
require clearinq, grubbi.n;, regradirq, flllinq, and CX'IIp'Cticn before 
.insta.llaticn of a soil cover or cap. 'Jhree-parallel DO.Jnds fran 
lan:iflll b:eudl and fill operatioos run traD east to west and OOOlP'J 
aRlroximately ane-half the landfill. '1he slcpes of the llOlrds ~ 
fraD 6 to 23 peroent. 'Ihe :t'E!IM.ininq half of the lanifill area is 
relatively flat with slopes averaqinq less than 1 percent. MiniJium 
final slopes of 3 percent were assa1!!!fi!C'l for the CXJYer and cap 
altematives. Because this is a sanitary lan1fill, allowances in 
design, c:x:mtzuctie11, an:1 maintenan:le JUSt be l8de far c1i.fferential 
lanr:1till. settl8181t to maintain recpir.s final alcpas. 

'lbe SQlth Landfill was in operatim for apprcodately 10 years and 
reportedly accapted general m.micipal retuse. As a result, the 
lardfill my (JI!nlmlte methane CJ!tS in sufficient cpmtitiea to cause the 
migraticn and acxum,laticn of gases in explosive OJIICeutzaticrw if not 
prcp!lty wntad. 'lherefore, installatim of landfill gas wnts for any 
of the CXI1tainDent alternatives will be evaluata:! clJrirq predasign or 
design. In arrt case, a plan for mcni.tori.rq explosive gases to satisfy 
the recp.ireme.nts of ON: 3745-27-12 will be bplaD81'1ted. 
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'.D1e 10<>-year flood plain extems ala-q the Eldean Trib.Jtary ard 'IIJaY 
approach the northern bollnkry of the So1th Ianitill. Slopes alcrq 
that bcudary ~d be stabilized with soil stabilizatim Jlllltt.ing as 
naoessaJY. 

Alternative A1=No Action 

'lbe scuth Iandtill wculd ranain as it is urner the no actim 
al tarnative. 

Al.tamotive A2~cted SOil OiMir 

t1rder Altemative A2, the land.fill ~d t:. cleead, C)Uidal, and 
covered with 2 feet of CDiita& fill. Six incbls of tcpaoil wt:W.d be 
placed m the fill to ~rt grassy ~tim. Gas wnts wt:W.d be 
installed~ the landfill, if MC'ft'•ary. ~im caattol 
mttin;J wt:W.d be placed alcn; the ~ of the Eldean 'l'ribJtary. 
'lhe soil c:cMtr wt:W.d reduce expcaure to surface CICll1t:ainants, control 
surtaoe water runoff, minimize erasion, ard ra:b:le (bJt nat pn!YWlt) 
~ter infiltntim. 

CoYer ~ would o::nsist of ~ar D:JWinq 1 insper...'"tiat for signs 
of ercsiat, settling ard b.lrrowiJ'g by animals, ard perfomin; rwoessary 
repairs. Paricxlic: npl.llc:auent of tcpsoil am Ul11di.n; is apac::te:i. 

Al.t.emotive A:J=Sirple Barrier Qp 

'lbe single-barrier cap systan would ~ 2 feet of clay cc:qlac:ted 
to a maxilll.llll pcma?bility of 1 x 10- avs. '1his lrN pemubility 
c::cl'ltllies with a perfot"'llan:le st.ardaiU for closure of sanitary landfills 
in aocott1ance with the Cbio Administrative axle u intcpretec:l by Chio 
EPA policy. sutfic:ia1t soil and ~il will be placid ~ the cap to 
provide fl'alt protect.iat and ptawte wgetatiat. A dra.inage layer will 
be evaluated ~irq design. '1he lliniJuD final sl.cp will be 3 percent. 
Tcpsoil, wqetaticn, ac:tive or passive gas wnts, erc:aiat c:x:ntrol 
mattirq, and~ wt:W.d be similar to tho&e for Altemative A2. 

Either~ alternative would~ a:rwtzuctiat of a 
c:W::x::nt:aminticn pad and installaticn of tlllporary office fac:ilities at 
tm aite. 

'Du. ~alternatives wr. ~cpc! for tm Narth landfill: 
a Oi'\ectC 80il CXNU", a ainqle-bu'rHr c::.p1 and a dcubl....mrriar cap. 
No tnatl81t tadft:)lo;ies wre rwtaiJw:! tma tac:bnDlogy ~ 
bec:auM of the ~ to workers, tt. ruiAnca to t:ba c::cmudty 1 ard, 
tM prchibitiwly ~costs associatad with tratin; web lU9I 
qJantities of waste. 
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'nle North landfill, exclu:tinq the Liquid Disposal Area, is alx:ut 17 
acres ani waud require clearin;, gi\lt:lbilq, ~, fillin;, ani 
CXIlplctic:n before installatic:n of a soU cxwer or cap. It is 
relatively flat fran north to south thn:u;;l the mia:u.e of the landfill. 
Fran east to west, slcp!S rarqe frail less than 1 percent to a percent, 
but they are qenerally 2 to 3 percent. Minillllm final slqleS of 3 
percent are selected for all ocntainnent alternatives. 

'nle general o iip:lnents of the cx:nt:aiment al tematives with re;Jard to 
the 1oo-year flood plain protec:tic:n, landfill gas ventinq, tDCplosive 
gas DO'litorin;, and daccntaminatic:n facilities wcul.d be the same as 
those for the scut:h Iarnfill. 

Alternative Bl=No Action 

'nle North I.an::lfill ~d remain as it is urner the no-actic:n 
alternative. 

'nle o:arpacted soil CXJYer would be similar to that di salSMd for the 
So.lth landfill. '!\«) feet to fill, 6 in::hes of tcpsoil, active or 
passive gas vents, and soil stabilizatic:n mattirq ala-q the t.ribJtary 
eamnJanent would be installed. A dense vegetative a:wer \ICUJ.d be also 
established • • 

Alternatiw B3=Simle-"'rrier Qm 

'nle silqle-barri.er cap \ICUJ.d be similar to that for the south Iandfill. 
Passive or ac:tive gas vents, if neoessaxy, and soil stabilizatic:n 
mattin; ala-g the tril::lutary 8lbankment would be installed. A dense 
vegetative OM!%' wculd be established. 

Alternative 84-Dalbl,_,rrier cap 

'nle double-barrier cap syst.an wculd cx:nsist of 6 incbes of tcpsoil aver 
1 foot of fill; 18 inchas of sand and perforate drain pipe as a 
~ l.&Jw; a ~· filter 1xt:wa'l the awer fill and sand; a 
4o-.il. high dlnsity polyethylerw (HER) ~~;and 2 feet of 
clay a•cectm to a mxin• penability of 1 x 10- =I•· Active or 
~JMaiW C)U wnta wculd be installed thrcugh the c:awin; ~· 
~ wauld be aiai.lar to that for the ainqle-farrier cap. 

'lhe 911m'al n.paase acticns for bath tha Ash OJ~ Pit and the Ash 
Pile_..~~ nmcval, tzat:lamt, ard di!pM"l. Rlllr:74l ard 
a:molidaticn of vast. was cuwidE.s bath with ard withcut 
stabilizaticiVfixaticn treaaaant. stabilizat.ic:IVfilcaticn ay be 
......-•u:y for CQIII)li.ance with ptopcsec! ~lard dh•p••l ~ic:ticns 
that ay be in effect at the tbe of acticn. Stabilizaticn,lfixaticn 
will be neoese:ry if the ash fails the EPn:Dc t.-t ard ia tlllS a ~ 

A 
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hazaroous waste by characteristic an:! will be placed in a non ~ 
facility such as the North or SoutJ1 Iancltill incl\Xli.n; the IJ.q.tid 
OiJ;pc&al Araa. &!q)les taJcen frau the Ash Disposal Pit ani the Ash 
Pile will be analyzed for appropriate waste c:haracteri.stics for 
ca'lSOlidatia1 alternatives with or without treatment. 

Alternative Cl=No !ktion 

'!he Ash Disposal Pit an:1 Ash Pile wculd nmain u they ue un:Jer the 
no-actia'\ alternative. 

Alternative ca-sirgltftarrier cap 

Sirqle-barrier caps for the Ash Di.s('osal Pit and Ash Pile ~cl cxn;ist 
of 2 feet of clay oarpacted to a lMXinsm peneabUity of lo-7 avs and 
sufficient fill and topsoil to pl'Oifide rro.t p:otct.im and ptaoote 
wqetatim. Addi.tia"lal fill may be~ for the Ash DillpCH.l Pit 
to pl'Oifide a mini.Dum 3 percent slcp. '1be Ash Pile is believed to 
exhibit sufficient load-bearin; sttength to~ the wight of the 
prqx&ed cap. ~ slqes may be too atMp far a cap vi~ minor 
regraairg. Should the ash fail the EPl'c:Dd.c test, it \Olld tie 
cxnsidered a ~ hazarcbls waste ard a daJble barrier cap WQ1J.cl be 
req.llred. 'lhis cap is descri.1::led urder the North Ian:lflll aectim. 

'the Ash Dispc&al Pit does not ~to lie within the loe>-yaar tloocl 
plain, so no tloocl protectia'\ was ass.med. Because the Ash Pile lies 
entirely within the 10<>-year flood plain, the wgetative C~CWer wtW.d be 
stabilized with erasim CX1'1trol mattin;J to minimize the potential for 
washout. Erasion cxaat:rol mttin; Y:W.cl be iJwtalle::l over the entire 
cap before • e1in} to stabilize veqetatim. A c:lra.inac)e systaD of 
earthen ben& and swales may be required to prewnt •ite drainage fran 
IUJ'1ni1q ac:ra&S the cap. 

1he snx:: has PL' ip0&8d cawU¥; the Ash DispcA.l Pit in place. '1he cap 
wcul.d be~ by a drainaqe layer and paY8d vith a.spalt and 
utilized as a tmnsfc- statia1 parJd.n; lot. 'lbl cap ~ carwist of 2 
feet of clay CXIIpCta1 to a maxiJul pez:181bllity of 10- C»/8 OVEJ.ain 
by 14 ila- ot ~ material cwerlain by four ~ of UFfl!ltic 
cuaete. 'lbl asphaltic ccnczeta will haw a pen 'bUity of lo-7 
ml• an:! will be ·aintainad in suc::h a IIIIII"C that this pc2'"bUity is 
~. &Uffici.-nt additional ~ •terial. ar fill to a 
ainiJaa ~ of 2 f..t over the cap -..t be ut.Uized far fra8t 
pEatecticn. 'lbl uh lUSt be testacS for EP Taxicity an:! if it fails, a 
cblble ba%rier cap, as described in the Marth lardfill -=tim, aJSt be 
utilized. Praviaicns DJSt be llllde to ~ far t.t.1n) in an:! below 
the cap to c:t.t.caine ita effectiwr.a in mt.JcirwJ intUtnt.i.on into 
the wasta m an e.rr&.1lll basis at a ainilul. O.S natif~ 
u.. ~ to ptdlibit use of ~ tlld ..::avat.lcn of the 
ash wlll be~· '1his altemativ. ia CDWidend ec,•lly 
protective to altamatives C3 or C4 MU.c:h baV8 t..\ ael-=tm by u.s. 
EPA depeR1in) Cl\ r.ults of EPI'axic t.-t.irl;. 

-
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Alternative CJ=Consolidation without TrMtlnent. 

Alternative CJ involves excavation, loadinq, and haulin;J of wastes 
directly fran the Ash Di..c;posa.l Pit and the Ash Pile to the North or 
Sooth Iamfill. Q:niolidated wastes WQJ].d be used to grade the North 
or SQlth Ian:lfill surface to slq:~es 1"eCpired for a CXM!r or cap. waste 
stagin:; 'MOUld not be raq.Urad. Dllil.y CXJYer and erasion protectiCXl of 
wastes wall.d prevent the migration of wastes and CXI1taminated runoff. 
~ropriate measures will be taken to prevent dust qeneratiCXl. 

~roximately 22,000 albic yards of waste and soU ~d be razx:wed, 
assmlin;J excavation depths of l2 feet for the Ash Disposal Pit an:1 2 
feet for the Ash Pile. At a productivity rate of 320 albic yaJ:ds per 
day for excavation, it ~d talce abcAlt 3 JIIICI1ths to cx:nsolidate the 
wastes. Closure of the Ash Disposal Pit and Ash Pile wcul.d 1Wpire 
20,000 albic yards of Oiiild'\ backfill and 1,000 cubic yards of tq:lacU 
to establish a vegetative COller'. 

Alternative C4~lidation with TrMtment 

Alternative C4 assumes that waste stabilizat.ic::rv'filcation WOll.d be 
perfocned before cx:nsolidation. waste mixinq CXIUld be NXX'III'lished in 
the Ash Disposal Pit and Ash Pile with -.rthiiDvinq equiprwmt (e.q., 
backhoes) or in batches with ptgmills. In-place tnat::ment wtW.d 
pxogxess frail cne end of the pit to the other erd. Batter~ wall.d 
be achieved thralgh the use of ptgmills rather than in-place aixinq, so 
batch~ was assuna:l to be the JID5t u:praseutative ~. 

'lhe stabilizaticn/fixation treatllent wall.d require the d!ition of lime 
and water to the ash to praluoe a material n:srttlin:j a a:lhesive soil. 
Quantities of specific additives wcul.d be detemined ~ 
treatability stmies before or durin:j r-ne"ial desiCJn. Waste Sllllplin:; 
and analysis IIIJSt be performed to verity and doanent sufficient 
treatment to ~ly with land djspou.l rastrictic:ns. 'Ihe 
stabili.zaticn/fixation pzCOIISS was ua_, to inc:reue the volume of 
material to be dispoaed of by ~tely 30 pexcmat. stabilized 
material wall.d be placed in the North or scuth IM11flll. ~te 
dust cxaat:rol ~ wall.d be utilized. 

LiaJIP DIS1aiAL 6RFA AND <KJHJp.1m 

Altamatiwa far the I.i.q1id Disposal Ara and grc:udwatar wre 
develcpad by ~tyin) inSipandent altematiws for the Liqdd 
D~l Ama anS far the graniwater, id.-.tityinJ JXlSSil:lle 
CXIli)inatic:IM of altematiws for tbl cpenble unit, and -=remin; to 
1'8duce the n.m:.r of altamatiws to a nasa'1llbl.e nn;,e far d£ailed 
.valuation. 

Alternative Dl=Ho 6ctiql 

'lhe Liquid Di sposa.1 Ama and grcundwatar wall.d maa1n • they are urder 
the ro-acti.on altemative. 



-22-

Alternative D2 ccnsists of ocnst.tuct.in;r a cblble-barrier cap OYer the 
Liquid Oi..,-.al Area to Jllinimi.ze the intil tratim of precipi tatim 
thrc:Uj'l wastes am subsequent leachate qeneratim. Ctl1t.aminant 
migratioo walld be assessed through a ngul.ar groundWater Dalitorinq 
ptUJiam. 

PI::&Jble-R;nxier CM. 'lhe double-tarrier cap walld cxn;ist of 6 inctles 
of tcpsoil aver 1 foot of fill: 18 inches of sam and perforated drain 
pipe as a dra..inage layer; a qaotextile flltar between the flll and 
san:!; a 40 mil HOPE synthetic: liner OYer 2 feet of clay CXIIpCted to a 
m.Yilfum pemeabUity of 1 x 10-7 QD/s or ita ~valent. Active or 
passive gas vents as ~iate '«W.d be install.:! thrcugh the QSA)i.n; 
systan. Maintenance of the cap ~d cawist of regular 1IICWin), 
inspect.icn for signs of erosicn, settling and burrcwi.n;J by animals, and 
perfoJ:11linq necessaey repairs. 

Natural SjrgJR!water Atten.Jaticn. Natural attsulticn is the t:aldescy 
of contaminant oon:aart:Lations to decrease thrcugh physical, a-deal, 
and bioloqical. pro:esses. 'Ihus, the natural att.llaticn alternatives 
do nat involve graun:iwater collection or traa.nt, bJt do inclaie 
IID'litorizq, institutional control, an1 poaibly an alternative water 
supply for neut7.{ residents. 

Natural at:t.enlaticn satisfies the rar-Ual cbj.:t.iws cnly by 
establishin;J altamative mnoent:tation liaits far groundWater 
c:attaminants an1 verityirq installation of an altemativa water supply 
for private water supply wells that cxuld te:• "* c::a'ltainated. 
Grcudwater a:nitorin; is required to track IIICMII81t of the ocnt.aminant 
plume. 

OX1taminant cxu:a atraticns obtained frail Jadtorin; .U. located near 
the Great Kiai Riwr were used to estiate ocnt.aminant 1~ to the 
river am r.W.tin) imtream CDIC&IU&tiaw. £)q:lact8d river 
cxracentratiana of 1,1-dic::hloroethana, 1,2~~, and vinyl 
c:blaride am est.iated to be o .13 uq/1, 1.16 1J111l, ard o. 46 uq/1 
nspactiwl.y for the lowest 7-day now ocxmrin; fNert 10 ywars (7Q}.o> • 
'Jhe '70!o fl.clt ia 27 cts and the estJmt.s. grc:udwatc ~ is 0.1 
cfa. Q:aiCWJUat,iaw in the riwr of 1, 1~, 1,2-
dic:N.atoetla•, ani vinyl c:hloride an eatiat.s to be 0.003 uq/1, 
0.046 UIJ/1, an:! o.ou u;tl nspactiwl.y far U. avcarJ11 grcudwatar 
di..tlcharge into tbe arna1 average law now tar u. c:r.at Miai River. 

An analytical progtu was used to ..tData cant..iMnt llic)raticn attar 
plKB~B1t of U. cap. Cl:lntami.nant lea. u to wlatllizaticn ard 
bicxSegradat.icn wre nat estiat.C due to U. ditfiallty in ..tablishinq 
loss rat.. 'Jhe cantaminant migration c:ala1l.atic:N ~ that the 
vinyl c:bloride ca~CWJttations near tba riwr ta1ld incr8ae CNW tbe 
next 25 ~· 1m a:lnCent.ratic:ns of vinyl c:blaride talld ~in to 
decrease until a unitom oonoentratia'l was achi....s (~taly 20 
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to 50 ug,tl) attar about so years. '1his time period npn s ants the 
IIICY8Dellt of ~tely 4 ~re volumes of water thlolgh the 
CX11taminant plume area. Based en a 7~0 new of 27 cts, ccu:)&utzations 
of 1,1-c:liauoroet:hane, 1,2-dic::hloroethene, ani vinyl c:hloride were 
calo.llated at o. 77 ug,/1, 2.27 ug,/1, ani 1.09 ug,tl, respectively, cmrin; 
the highest cx:ntaminant di.sc::harge to the river cxx::urring in about 25 
years. Similarly, ccntami.nant dil.utia-1 using 1986 average new of 
1, 088 cts resulted in ccntami.nant cx:noentraticn; of o. 019 ug,/1 of 1,1-
dic::hl.oroethane, 0.056 ug,/1 of 1,2-clic::hl.oroethene, and 0.027 uq/1 of 
vinyl c::hloride. 

Alternative oo-Pcublt:ft1rrier cap with GrglrJiwater '1'rMtDnt 

'Ihe major O"{cnants of Alterative 03 in::lu:Je a cbJble-barrier cap ewer 
the Lic:p:i.d Disposal Area, a qroun:lwater collecticrt and treatment system 
that \IIOlld intercept the CD1taminant plume ani prevent miC)l'1lticrt to the 
Great Miami River, or toward offsite xe:eptors an:! to restore aq.dfer 
quality. An air strippin; tower to treat the CXJd)inad new prior to 
surface water c1i.schai'ge is also in:luied. 

Poyblft=Bftrrier Q:ap. 'lhe cblble-barrier cap \IIOlld be the same as that 
described for Alternative 02. 

Cjroyrdwatcr Co1ltet.icn. Because of tbe hi9h variability in both the 
geologic and hydrologic characteristics of the site, a grcurdwater 
Jll:del ws devalcped to aid in the analysis of grcurdwater axtt...-ticrt 
alternatives. 'lbe JIICdel was calibnted to potentiaDI!tric data d:*.ained 
in 5eptali:)er 1987 am verified usinq data d:7tainad in Marc:h 1988. A 
tull desc:ript.icrt of hoar the JICdel was a:rastructed, its sensitivity, am 
its auibratiavverific:atioo is presented in AppmWx G of the RI 
report. 

To analyze the grcurdwater extracticn alternatives, eadl alternative 
was designed for the lew water table cx:n1itic:n cb&ervad in~ 
1987, then t.tm uain;J the IICdel urder the high water table cx:n1iticn 
ctJser.JwS in Marcb 1988 to evaluate ~ tha influen:e of the 
ptqx&ed IQII)in; IIChaDe nslltad in c:han)es to the basic ccnr::1iticns 
,....., in tM .:del. All drawdawns shewn graphically in a:aa-=ti.CI'\ 
with the DXIeled altamatives are in 11tfc:ance to the ~ 1987 
data. 

1ba ~ axt:z-=t.iCI'\ system, nafernd to U tba ·~~ IIHitative 
~tar collcticn system," includes .....al IIXtnCtic:l\ wl1s 
placed r.ar tba Liqdd Disposal A1'U for 80I.1Z'C8 mJUul 111111 
down;p:'adiMit .Uact.iCI'\ wells to interclpt CCI'It.-:lnllnt aigrat.in) 
towaz:d the GNat Miami River or towaz:d oftaite ,. 4tms. In 
dlrftlcpin) the ~~·•••tatiw collec:t.icn syst8, cb:6dawn within tba 
~fer was .uw.ized 110 that a large particn of tba 8Cilifer N8inl 
saturate to wxl•i,. the efficimcy of tba ectzact.icn .ysta. 'DUs 
raaa thl posaibUity of leavin) a:ntam1nants abeol:t.s to thl ~fer 
•trlx after Jl.lll)in; has baen shut dawn. 
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'Ibe representative qran:!water oollectiCX'l system incl\des four~ 
~fer CICI'Itaminant mi.gratim extractim walls naar the Li~ Dispcsal 
Area, five \JR)8r aquifer and five lower lq.lifer c:nsite dcwn;radient 
wells, and two upper aquifer and two lower aquifer offsite dcJwngradient 
wells. 'lhi.s ext:ractia1 well cr.ntic;uratim was sel-=ted because it 
l«:Uld prcNide an imrard gradient within the plume t:IOl.1ndaiy and 
minimize dra~. Based m this cr.nti.guratim, the estimated flow for 
the system is 80 PI· 'lhis estimate is based a\ the limited data 
available traD the RI. 'Ihe flOW' rate my increue depen1i.rq upon 
oonllticns actually encountered as the extractia'l system is installai 
and bt'CUJht Cl'l line. 

'1he estimated time to ranaii ate the aquifer is blsa::! m the rtmJVal of 
tour pore volumes. '1he fQJr extract1cn wlls rwar the IJ.qdd Disposal 
Area and scteened in the upper aquifer are expect.ed to cparate for 1110re 
than 30 years. 'Ihe cnsite dc:Jwng%adi.81t wlls 8C166nld in the upper and 
lower aquifer u::W.d p.1q) for about 15 and 8 years, respectiwty. '1be 
offsite c:bln9ndient wells wculd ~te for abc:ut 5 yaara. '1be8e 
clear11p period estilllates are provided tor cxmptl'atiw pnp:: ••. Actual 
time to achieve !«<s or other health-based or risk based levtis •Y be 
1~. 

Black, oily, stained soil in the 'U{:Pr 2 to 10 feat of the saturated 
zcne was obser.'ed at saae locaticns in the Liquid DiiiPO""l Area. 
£)ctractia\ of organic ~ in the area cculd be ecoelerated if 
surfact:ants were injecta:i into the grourdwater. '1bl .urfactants r.:tuce 
surface tensicn prcperties of less IIOluble CX11p111'ds, tbJS in::reuin; 
their D:lbllity. '!his qJtia1 is not inclua:l in Altamative D3 bJt 
shcul.d be cxnsidera:l turther in pudl•i9n· 

Gmlndwater Treatment· '1he grc::gUwater t:raat:lllant system was develcpd 
m the basis of ccistinq site data and c:xnti.tic:na. 5eYeJ:al. USI.IIpticns 
were made to ptasent details ocnoemi.n; the ptOOISS ~, eqdpnent 
size, qran::lwater flows, and extracted grcurdwater cu~ticns. 
Pllot-t.estinJ my be required durin; dasi911 to verity the ecx:urac:y of 
these a.ssuapticns or identity ~ ccn1iticns. 

'!be c::r:lll:d.n.S tlcw frail the tepras antatiw grcurdwater collectim systaD 
would be a.ta1 usin;J an air ~in) taw11r. Prel.Jainuy aizin:) 
~ ,._. blse:S CX'l likely surtaca water ~ Uaita. A 95 
pa011at ~ efficiency for total VOCa 1a expect.ed uaing aw 
atrippin:J taMr abaut 4 feet in dialeter with. 20-foot paclcin; dlpth. 
'!be OYWall baic#lt of the tower wculd be 30 f..t, b1t cculd vary 
~ en U. baiqlt of the 81dssicns canttol cr -...t stack and 
the voc niiiCWal efficiency ctesum. 
'lhe extracted grourdwater would be p...,.. 4inctly to tba tDwllr vittxm 
pretrut:ma1t. An equalizatim tank with a 4-bcur baldinJ t.Da 1IICUld be 
used to detain grourdwater duriniJ pericdic riming of tba taMr pac:Jcirr.1 
with a llild eci4 110luticn. Prec:ipitaticn, ..U..Utian, an! 
filtratim c::r:Wd be naoassuy because pecbd tawvs u:. U:Jject to 
fc:ulinl biological C)rtiWth arxi pracipitat.icl"l of .-tala. 



-25-

If surfactants are used to ilrprave rem::wal. of CCI"1'tami.nan fran beneath 
the Liq.tid Di..v-al Area, aaiiticnal treatlnent processes will prdlably 
be required to treat the surfactants and the inc::raased oantami.nant 
oon::entratialS. 

Al.te.rnative 04-Vapor Ertnct.ion am Qsp with (ji"oyrr!wat.e Treatment 

Alternative 04 would CXX\Sists of soil vapor extractioo am vapor p,ase 
carl:xln treatJDent, groundwater p.mpin:; and onsite air strippin:J, am 
closure of the Liquid Disposal Area with a double-barrier cap. 

Evaluatioo of the soil suples obtained fran the 18 test pits tu)tJe5ts 
that the Liquid Disposal Area may extern east and salth of the area 
investigated. '1be li<pid di sp=al area will be turther defined by soil 
qas testi.nq or other apprcpriate methods before inplementatioo of the 
reueJy. 

On the basis of the RI nsul ts and the ccst sensitivity analysis, the 
area for soil vapor extractioo was identifia:i as the Liquid Disp'sal 
Area (100,000 &eplre feet). '!he voc: cx:ntaminant mss was estimated at 
33, 000 poums based a'\ an estiJDated average CXIIOBI ltratioo of 120,000 
1.q/)cg total vo::: OYer the 2. 3-acre area to a depth of 25 feet (92, 000 
albic yd). 'D)e average cxxaoe~atratioo of total VOOs cbtainad fran the 
Liquid Di.spwtl ArM iJwestigatioo is about 240, 000 ug,llcg. HoweYer, 
120,000 ug,llcg was eseaed to be Dm"e teprasentative of the Cltire area 
because the cbservad avenge of total VOCs my have been biased high by 
~ saDple collectioo am very high levels of totAl voes detected 
in a li.mi. ted nmter of saq:>les. 

Vaoor Extraction systan. Pilat testi.nq wculd be required to optimize 
the design for the Yap)r extractim and vapor phase camon treatment 
units. 'lhe pilot test wcW.d determine: 

- '!he effective radius of influence of the vaOJUm extractioo system 
alon;r with the Yap)r now rate and vacuum,tpressure relationship 
at MCtl well. 

- '1he vaauD,1pnssUre distritutim in the vadc&e zme, pertic:W.arly 
in wsta za.s, duriN vaaa.a tDCtractim. 

- '1ba vee lCIIIdin; rate fran in:!iviclal wells, as a tunctim of 
~and now rata. 

'Dle effectiw ndiua of influence is ... .., to be 30 feet. CklnUol of 
oxygen l.v.la within the fill is iDportant ,_...~within refuse 
in::rMsas aerobic ai.c::zclbial activity with ~tin; ila--..1 landfill 
t:aaprat:ur. and potmtial for landfill fir.. Based en a CICIWC'Vatiw 
radius of intl'*'Oe of 30 feet, 36 vaaua wells l«W.d be required for 
the 2. 3-ac::r. am&. 
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'Ihe system WCIUld consist of a network of 4-.i.nc::h PVC extractioo wells 
ard 2-in::h inlet wells with slotted screens fran approximately s feet 
belor..r grade to the u;:.per till unit. 'Ihe walls \iiCUJ.d be packed with 
gravel or sand in the sc:raened zooe ~ sealed with bentonite an:1 
qro.It. '1be entire area ptopose] for vapor extractia'l t«W.d be sealej 
at the surface by a talp:)rary 1-foot clay cap. 'lhe tenp:>razy cap an:l 
inlet W1ells would ax1trol air flc:u radially thrcu;h CXXltaminatai soil. 

'Ihe extraction 'Wells would be a:nl8CtEd by a header system. '1'Q monitor 
an:l control system perf0I11BZ'X:le, each vapor ext:racti.on W1ell 'WO.ll.d 
contain a valve, saq:>le port, an:i wonzm,t pressua 91l\9l· '1he header 
system ~d be ocnnacted to a ~r phase treatment system. 'lhe 
cutlet of the vapor phase treatJDent systaD wculd be piped to a blower 
that irduoes the airflow tnralgh the Stlbsurfaoe to the extractia1 
wells. Plaoarent of the vapor phase treatment system a1 the negative 
pressure side of the blower was assmed because VCCs would rwx leak out 
~vacuum. 

'Ihe time neoessa.ey to ad'Ueve effective VOC reduction by vapor 
extractioo is affected by many variables. It is assumed that the vapor 
extraction system wcul.d operate lCR3 enc:u;h to reduce the total mass 
of soil vocs in soU by 90 percent or Dere. 'lhis will be maasurad by 
det.erminin; that at least a 90 percent reduction of in:ticator VCCs was 
achieved aver levels foum durin; pilot ~. Should this rwx prove 
praCtical, the levels will be graphed and vee axtncticn will CD'Itinue 
until a level.irq of the c:m:ve ocx:ms and :n!IIIIOYal. is no lcnqer fa.n:i to 
be cost effective by u.s. EPA. If the OJrVe does !'¥X level off until 
qreater than 90 pezoent removal occurs, axtrac:tion will ocntirlle until 
the OJrVe does level off. 

DJrin;' pilot testirq an:! design the appropriateness ard size of the 
Vapor Extraction systm will be evaluatai. If suc:tl a system is rwx 
foon::S to be effective anather treatment met:hcd suc:::h as incineration or 
active soil flushin;J will be evaluated an:l i.Jiplemented. Active soil 
flushirq will involve addin; water to the Liquid Disposal Area to 
percolate ~ the 110il colum. 

Vapor B)ase TrM,gwxt. 'the vapor phase treat2nl!nt system would cxnsist 
of a Yap:)r,twatar separator, a prtlhaater, and c:utxl\ adsorption system. 
'1ba upentor ard ~eheatar would nm:MI II)~ 81'11 diuolwd 
~cs flail tM vapor stl8Ul am lower the nl.ative hnidjty of vapor 
to bp:oYe CJIJ'txln tnatment effici81C)'. '1be ccpeet:.t relative humidity 
of. near 100 percent wculd be rednoed to 40 to 50~ for Clptimal 
c::arbcn usage. '1be cut1cn adsoJ:pt.i.CI\ syst:c ~d ccnsist of tl«l 
stainless st.]. caz:txln c:anist.ars CXIII8Ct:'ai in ..n... '1be ..a:Jtd 
c:anist:ar wculd serve as a backup unit in the 4IVW1t of vee bnakthrcur;h 
in the prillluy caniatar. 'the c:anist.ars 1IIQWS eadl bold 2, 000 p:IUI'Ids of 
granular activat.s CU'bcn. A SBJII)lin; part, WCU'D/ ~ CJBUI)e, 
and tlllperatum ga~ wculd be install&t \4iiU._. ard dawnatzWim of 
each cm1xxt unit. A au:bon mradde Jeter waulcl be installed atter 
each c:arta1 unit to detect .tlether CX11blsticm is occurrin; in the 
carbon units. 
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'Ihe exhaust di..sdlaiqe fran vap:>r pw;e treatment was assumed to carply 
with air pemit disc:tlarqe requirements establi.sha:i durin1 design of the 
vapor phase treatment. 
'lhe vap:>r phase treatment system will be evaluated durin1 design am 
the most appropriate system ilrplemented which will meet relevant 
stamards. 

pamirp. A ttmporary clay cap \IOUJ.d be installed before operation of 
the vapor extractim systau began. 'lhe tellp:)rvy cap \IOUJ.d limit the 
vertical 1IICM!IIIent of air frau the qrcun:l surface to the extractim 
wells so that radial airflow \IOUJ.d maxi•i ze the miqration of air 
1:hrcQ;h oart:aminated wells. Attar vapor extractia'l cperatim is 
cx.q:~leted, a final double-barrier cap WDll.d be installed to close the 
Licp.i.d Disposal Area. It is assuna:1 that the earth materials for the 
talp:)rary cap wa.U.d be used in the ccnstructim of the final cap atter 
cxmpletioo of soil vapor extraction. If CJU ventin:) is required, the 
vapor extractim or inlet wells may be ccnverted to landfill gas 
vents. 

a:nrt:ructim of the tarporary cap wcul.d require qradirg the surface of 
the Li.q.li.d Disposal Area in a. mmer ocnsistent. with final cap design. 
A 1-foot barrier of CXIIPlcted clay wcul.d be installed ani covered by 1 
fo:Jt of COYer soil, ani then be vegetated to protect the clay and 
prevent erosim. ' 

<;rcwxt4ter <»11-=ticn. ModificatiCX'\5 to the representative ccllecticn 
system were nacessazy for Alternative 04 to ilrprove vapor extractioo 
performance. Groundwater pmpin;J modifications include addirq six 
aquifer dewatering wells in the Uquid Disposal Area and elilllinatin:J 
the fcur extractia1 wells near the Liquid Disposal Area durin; vapor 
extractim. 1be total now for the systaD is ccpected to increase fran 
ao 9PD to ai:Dlt 100 cp~~. 'lhe vap:>r extraction system is expected to 
cp!Rte for ai:Dlt 2 years. Atter vapor extraction is ccapleted, 
dewaterin; of the Licp.i.d Disposal Area will no laqer be neoessuy. 
Attar vapor extractia1, sate of the acpifer deWaterin; wells •Y be 
abarD::na1 an:1 the nmainin; extractia1 walls cn the east side of the 
Liqdd Dj~ Area will serve as bloc::Jtin; wells similar to the 
np: 11 Mtativa gra.n1watar ccllecticn ~· 

c;rRygMtfpr 'IDatpnt;. 'lbe air stripin) treatment syst. disnnsld 
-.,.. 1all.d al8o be illplanentad for this alternative. 1be grcudwater 
col.lec:t&l 4lr'in; the initial dewaterin; of ttw Li.CJ.tid Dispwal ~ •Y 
nat be ...mble to air strippin;J because its oa•cwitian CDllc1 be 1110re 

c::harac:terist of lan::lfill leachate as a ~t of cleo qminJ 
-..dcipal retuM tmie:! there. As a ~, an alternate 
tnaa.tt .-t:hacS will be utilized ..u.ch .-ta all rw:)Ulatory 
~ if gtt:Urdwater fran the Li~ Dispcaa.J Az:a is not 
..anable to Air strippin;J. For i.nstance, CICI'alrtmticns of 8JDs ani 
em am p:aaibly of incrqanic constituents cculd be hic;Mr than thcae 
a.er..1 in grourdwater smrples. 'the Cfl&}.ity of the groun:twatar 
atract:m ctJrin;r the initial dewaterin; is diffiOllt to predict 
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acnJRtely because mrrt variables can affect. lead\ate qeneratiat, suc:n 
as the '*"\CSition of the waste, the peroolation of rainwater, am the 
dilutiat with grcundwater. 

Alternative Q4A=MOO j tied Vacor Ext;nction an:! cap with GrourdwJt;cr 
TreatJnent 

Alternative D4A was developed after oonsicleratiat of p.lblic cxmnents en 
the RI ti4l0rt, FS report, am Ptqcsed Plan. Alternative D4A is 
similar to 04 alt!DJgh each of its major oatpOnents has SCille 
mociificaticns. It incl\XIes soil vapor extracticn in the Liquid 
DiS(X'&al Area am traatment of the resultin;l air llldssions, c;rcundwater 
p.mpirq and txeatment at the City of Troy pmlicly awned wastewater 
treatment plant (PC71W) , am closure of the Liquid Dispcul Area with a 
double-barrier cap. 

Yomr Extracticn System. '1lle vapor ext.racticn system wt'IUld be 
installed in the sane area as unr:ler Alternative 04. '1he system walld 
be designed to reaw::we vclatlle organic ~ {VOCs) fram the 
unsaturated zone. Oewaterin1 wells wrul.d not be used to :increase the 
depth of ~ ran::Nal as in Alternative 04. \Q:s present below the 
water table would be removed as they migrate to the qrourDiater 
extractiat wells at the clcwngradient lx.:u'da.ry of the Li~d Dispo&al 
Area. 

' 
'lbe o ill"cnents of the vapor extractia'l systaD wcul.d be as desc::ri.bed for 
Alternative 04 with the exception that air inlet wells and a talporary 
clay c::ap wrul.d nat be used. Air wcul.d be allowed to infiltrate fran 
the surface dcwrMm:l to the air extractia1 wells. '1his wcu.ld reduce 
the potential for i.nc:nased microbial activity near air inlet wells 
that CCAlld result in unacceptable talperature inc:reases and p::l&Sible 
fires. It also eliminates the ccst of a taaporary clay cap. Short 
c.iraJ.itin;J of air trail the surfaoe dcwrMm:l alaq the aJtside of the 
air extraction wall casiz¥1 wall.d be ocntrolled by carefully seal.in1 the 
borehole durinJ ccnstruction. Pilot testing an:! VOC raductia1 wtW.d be 
the same as that dascribed for Alternative 04. 

A vapor p... tna'blant of the emissions systaD ay be nquire:S. 'the 
naecl far an1 type of treatment wcu.ld be detem.inad in the design. For 
c:r»t.in; ~··· activated c:anx:n adsorptia~ was include:!, as 
desc::ri.bed for Al.taJ:native 04. 

Qprpkg. Follc:JWinl soil vapor axt:ractiat the Liquid Dispcaal Area 
wcu.ld be ca~ with the double-barrier cap ccnsistMlt with the 
~ of R:M SUbtitle c. 'Dw cap wu -"*' to cxxw~ of 
2 feet of clay ~ to a JIB'dmn permaability of 1 X 10- CIIV&, a 
401il high c:t.rwity polyethylene (JD'E) ~ liner 1 1 l/2 foot Of 
san:1 c:lrainage layw, a filter fabric, 1 foot fW, an1 6 in:tws of 
tcpsoll. If ..thane qu ventirq is necessary, the vapor ext:nctiat 
walls my be a::I'1'JWtal to laniflll gas vents. 
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GraJrV,rater Collection. 'Ihe qroun:!water collection system wcul.d be 
identical to the rapresentative collection system described for 
Alternative 03. Its mentia'led in the disomsion of vapor extraction 
dewater.i.n; wells are not part of this alternative. ' 

Evaluation of the Jll:lSt efficient method of vapor extraction will be 
considerEd in the design. It is possible that results of design 
analysis may inc:l\D! provisia"S for partial dewater.i.n; to maximize the 
CXIS't-effectiveness of voc remaval. 

Groyndwater Treatment· Extracted qroundwater \Glld be treated offsite 
at the City of Tray RJIW. 'lhe qroundwater WOlld be d1.scharqed to the 
sanitary sewer foroe min being designed parallel to <nJnty Highway 25 
A. 

Disc:harqe to the RJIW may require pretrat:ment to c:xmply with the 
di.sc:harqe requiraments or to meet U.s. EPA and OEPA requiraDents for 
effective treatment. Prcvisia"S of the sewer use ordinance that may be 
applicable to the site restrict the~ of: 

- Any sluq load of pollutants, in:ludirr;J BJOs, that would interfere 
with the PaiW operatiat or cause the City to violate its NFaS 
pel'liLit 

- Arrt toxic pollutant in sufficient quantity to interfere with the 
treatJnent process or pose a hazard to c:parators 

- Metal-oontaminated wastewater for a 24-hour cxatp:site sanple that 
exceeds the foll~ daily maximJm cli.scharge oonoentratia'lS: 

Arsenic 
cadmium 
Olranium 
~ 
Cjani.de 
Ircm 
lad 
Mllrally 
Nickel 
Zinc 

0.37 Dq/1 
0.69 Dq/1 
5.0 Dq/l 
3.0 Dq/1 
0.88 llq/1 

30.0 llq/l 
0.68 llq/1 
0.0037 m;t/1 
s.o BJ!l 
2.0 ~Wl 

For cost estbatin;J pJXpCses, it was ... _, that pzet:watllant of 
qra.vdwater will not be necessary befoze di.sc::harqe to the IOIW. 

Alt;ernnt;ive DS=Incimration with CjrqlriMtar Tr'Mtw¢ 

Altematiw 05 wculd ccnsist of excavatin; the ccntaminatm wast:M and 
soU fraa the IJ.quid Disposal Area ard incinlratin;J t!.a at the aita 
usin; a portable rotary kiln incinerator. '1ba ~iclal ash would be 
placed back in the IJ.cpid Dispcsal ArM am a cap 1Dlld be pl.ac81 cw.r 
the area cn::e tz:atDent was ~lete. '1he grcurdwater cctracticn and 
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treatment system for this alternative is similar to that for 
Alternative 03 except shorter operatirg times are apected, 
particularly for the extraction wells near the Liquid Disposal Area, 
beCause of the source cc::ntrol measures. 

Exca.vation Quantities. 'lhe area requiring excavation is defined on the 
basis of RI field cbie%vatia"l5 and analytical results, hazards 
identified in the erdan;Jerment assessment, historical information, ani 
sensitivity analysis. 1he volume of soils of the area to be treated 
will be further evaluated before or during \olaSte reiiDifal ard soil 
excavation 

'lhe u.s. EPA does not have standards for the cleamp of CDltami.nated 
soil or retuse. Taz9et cor10811tratia"l5 were estimate in the 
~ asse5SIN!r1t for bath caxcincgen:ic and ncn:::arcincgen:ic 
health risks fran ~ by clirect oontact with cc:ntaminants as a 
result of site develcpDent. 5allples collecta:! fran 14 of tba 18 test 
pit locaticn; exhibite::l CXl'1taiDinant conoent%aticn; that ~ target 
levels. 'lbe fQlr test pit locaticn; with suple ocuoentraticns below 
the ~t levels are lcx:ated near the northem and western boundaries 
of Liquid Oispc&~l Area investiqated. 

Because of the uncertainty associated with identityin;J the areal extent 
of the Liquid O:i.spasa.l Area, a sensitivity analysis was pertomad on 

, the volume to be nm::wed. '1he volume estimates used to evaluate the 
sensitivity of the incineration ocsts were based on the followinl areas 
for excavation: 

- Area 1 is ~raximately 1001000 square feet ard incl\.des the 
Liquid Disposal Area investic;atad in the RI ani characterized by 
the test pit saJI'(Jlin;J data. '1he volume for rerrr.:wa.l is about 
81, 500 cubic yards. 

Area 2 is atx:lut 501 000 square feet. 'lhe areal estiate reflects 
the possibility of partial excavation, but assumes that there is 
insufficient intonaation to identity specific arau for partial 
eccavaticn at this tbe. 'lhe vol\mle for l'8IIOYal. is about 40,700 
QJbic yards. 

- Ama 3 ia about 150,000 ~feet. 'DUs ..tiata ... .,., on 
tba buia of historic::al intomaticn, that tha b:udary of tba 
Llq.dd Dil!pOM] Azaa is beycn1 the cute' liait of tt. arM 
~gated in the RI. 'lhe vol\DB for ~ ia apprc:Deiately 
122,200 (U)ic yams. 

In all ttu:. volume estimates, the mccavaticn dllpth ect..m into the 
saturated soil, about 2 feet below the water table. ~ to soil 
boring results, the water table is about 20 feet below grade. 

In addition to ccnv.'lticnal CXlnSttuction ecfdpw1t, a:avation •Y 
~ specialized 1ll8dUnery for the nlll74l of dl'\mB and b1lky piec:as 
of refuse. Extansive safety procedures ani 111:1'\itari.n; waUd be 
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required for protection of workers. COntrol of fuqiti ve dust ani 
vapors may be of concern. Workers would wear level B pratec::tive qear 
for DJCh of the subsurface excavatiCI'l. A vapor suppressi.n; foam or 
water spray may need to be applied to CXX'ltrol dust or vapors. 

!he followi.n; assurrpticn; have been made regardi.nq the prcportia\5 of 
wastes to be excavated fran the Liquid Disposal Area based Cl'l the test 
pit lithologic logs: 

- 'lh.irty percent is llllnicipal retuse ( 60 percent of which is 
CXItDJstible halsehold trash, 111Ced, and partially incinerated 
retuse and 40 percent naw:anbustible drums, wire, and metal 
scraps). 

- Forty percent is soil or sand ani qravel. 

'lh.irty percent is ash or ashy fill. 

!he refuse and soils are assuna::! to have a mist:ure cx:ntent of abcut 20 
percent. Wastes and soils excavated below the water table or frail 
pe.rdled zones may require dewaterin; and treat:Dent. Iaachate frail 
terrp:>racy storage wo.lld also require treatment. 

lbermal Treatment· !he po:rt.able rotary Jtiln would be used to 
incinerate material fran the Liquid Disposal Ar.a. 'lhe incineRtor 
system would cx:nsist of a kiln, an attert::Jw:ner for solids destiucticn, 
and a venturi scrubber for emissions cartrol. IncineratiCI'l of the 
Liquid Disposal Area contents will requ.ire ext.nsiw lllltarial 
hardl..inq. wastes JIIJSt qeneral.ly be c:rushad or shndded to 2 inc:hes or 
less for efficient c::ari::usticn. wastes wculd be segxeqated to reiiiCNe 
nonc:::arblstible material and il mtp!ltible wastes. Nc.n:x:i1tustible waste 
material would be steamed cleaned ani shredded, if necessary ani 
redisposed of in the Liquid Disposal Araa prior to its closure. 

An en::losed buil.clirq w:W.d be a:nstxuc:::ted near the feel line of the 
incinerator for staqin; and sorting excavated wast:.. A ~, 
vibrat.irq 8Cl_,, ani electric 1lllgnet wculd be provid.s to 8lipl!lrllte and 
1WU:Je the size of wastes. '!be l::luildinq wculd also provide a stockpile 
az:wa for tha pt~Md waste because wst. can be eccavat.s at a nte 
taster than tha nte of incineraticn. 'Dw size of tha Kockpile 
l::luildiz1q vi1l limit the cpmtity of wasta mt£ial that c:an be safely 
storm, tb.ls limitin;J the 1.-.;tb of tu. that wuta c:an be tDCCaVat.s. 
Schedul• DJSt be car.fully planwd ani periodically ac!ju.ted so that 
material is always available for in:inanticn withcut ecc.er'iR) 
stockpile c:apac:ity. '1he actual size of tha stoc:kpile hJi 'din; llhoul.d 
strike a l:llllame tatw.n C08ta in:::urnd by lld:»Uizaticn/c-.:milization 
ani tluildin; cast, ~· assurin; that project 8Cbdlle vi1l be ..t. 

tlmi.cipal ref\.88 usually has IIUfficient hMt.irq valu. to .-tail\ 
CXIlt:lustiCI'l, bJt blendin; of refuR with ccnt:ainat.s soil my requ.ire 
supplemental fuel to lllllintain c:paratin;J tatpratuzo.. '1bl hMtin; 
value of the 111lnici.pal waste ani soil ws a.,,., to be abCa1t 3, 400 
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Btu/lb. Liq.Uds founct in seeps or drums \alld be sa~~>led an:1 then 
incizwratad. a.u:r.r blocks wculd be used tor firing liqdd8 into the 
kiln or attctaD:ner. 'D1e residual uh wculd be collected, atablliz«t, 
and placed back in excavated areas. 'Ihe Liquid Disposal Area wculd 
then be aq:pd with a double-b&a'ier c:ap en:. all the wastes haw~ 
incinerated. 

'Ihe tba to in:inerate the wastes was estilllatad aSS'ninJ OOl"ltirucus 
cperatiat of the kiln at a feed rate of 3. 4 tens per hour tor 290 days 
anrually (80 percent opEatin} efficim:y) • Q:lntiruaua aperatiat wculd 
~ thaaal strMs en the rwfrac:toey lininq in the Jciln althcugh 
dcwntiJDa for tailUJ:W, npair, and IIB.intenanca was allowad. A ainqle 
unit wculd take the followinq I1Jililer of years to treat tollowinq 
volu.s of CXIIIblstible wastes ani solids: 

Volume Weight 
Incinerated Incinerated ~tian 

{Qlyd) CtqJSl Cyrl 

81,500 68,400 2.9 

40,700 24,200 1.4 

122,200 102,600 4.3 

'Ihe tin. estimates do not incl\D! time tor sitinq, meetinq t.echnical 
requirements of parmi~, Jll:lbilization, an:1 startup of the tret:ment 
facility, 11f'hi.ch CDlld take 1 to 2 years. '1be c:Marall «XXICiifi of scale 
fran 1111l.tiple units is generally not significant, but if desired, the 
operatin} sa.:mle cx:Wd be shortened. 

High levels of nitrcqen oxide ani sultur oxide emissions are mtiully 
formed \oohen a rotary kiln is c:pratad at high tarpu"at:ur.. Ddssicns 
ard particulate •tter depend on the waste material ani the auxi.li.aty 
fuel. A wet scrubbar is assumed to be l'WCeSSUY for oantrol of 
anissicns ard putiOllate. 

'lba scrubbar blawdawn treatment systaD wcW.d ocnsi.st of precipitation, 
tloccul.at.ial, ..simlntatiCI'l, an:1 flltraticn. ltj'drcDdde precipitatiat. 
\IGlld be aco qtli.shed by addinq lime to the intlu.wt. HMvy ..tal 
l1ydJ:axidM WQlld precipitate frca soluticn alonq with calcium, 
'JI89MSiUIIl, ircn, l8l'1qaneSe, and bari\11. A c:DIII)Ulant ax:h as al\11 or a 
polymer a:W.d be added to ~lanerate parti.cl• an1 .nan=. settli.rq. 
Floc:c:ulatian an1 clarification (sa:limantaticn) 11Dlld follow an1 oould 
be aexx~~pli.shed in cna basin. Sl\d;Je ~ txaa the clarifier could 
be thickened or dewatem:i for disposal in the Liq.lid Oispoel Al:.a an:l 
sane oculd be racycl.ed back into the sa:lil8ntaticn basin to ..nanc. 
settlinq. A san1 or 1111l.timedia filter wallcl X'IIII:MIImt of the 
rema.inin:J suspended solids. Effluent f:ra~ the flltar oould be used for 
filter bac:kwashin), an1 the filter bacJcwash wastiiWater ccul.d be added 
to the clarifier. 
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Operaticns of the kiln wwld require ~tely 150 gallcns of 
SlJA)lemental. tuel per l'olr because of the IICderate haat.irq value of the 
waste· Pawer nqui.rements for the CX11plete system t..O.lld be 250 .kW per 
holr. water requirements WQUJ.d vart depeniin;J on the type of kiln, 
~requirements, and emissions ocntrol system. ~tely 24 
9PD was assumed for a venturi scrubber system. 

GmJrdwater collection and 'l'rMtlnant· 'Ihe representative gra.n:!water 
collection an::l treatment altemative disa'Ssed previcusly would be 
inplemented for this alternative. 

IX. $UfiRX OF a:tJPARATIYE ANAL\'SIS OF ~ 

SCll1H WfPFIIL 

Noise, dust, an::l risk to the~ or:mrunity fran whi.C11lar 
acx:idents would occur ~in; ccnstNCtion of .oil cx:Mtr or cap. '1be 
1'Uisan:e iDpacts and safety CXI'ICelnS vary between the alternatives with 
the aDDJnt of tluck traffic. Alternative A2 wcu.ld req.llre 7,300 t1'Uck 
trips and Alternative A3 WQUJ.d require aDa.Jt 10, ooo. 

tlJSt control (e.q., water spray) may be necessary to manage inhalation 
risks duri.n:;J cap or CCNer ccnstNCtion for Alternatives A2 and A3. 
General ccnstruction safety precautions wculd be taken for all 
construction altamatives to protact wrkars. Grater prctection may 
be required ~ borirq thrcugh lardfill retuse for installation of qas 
vents. '!be time required for designirq, proc:unment, an::l construction 
may increase slic;Jhtly with inc::nlasirq cczplexity of the c:x:ataima1t 
alternative. '1be quality of the acJ~Btic habitat may be tsporarily 
diminished as a result of erosion fran construction. 

Erosion c:ontrol 1I8!ISUreS WQUJ.d be taken to minimize this i.Dpact. 
Dikes, mttinq and t.z:ms CXllld be used. 

IQij:'lUII UfC'X"'2f85 

In gai&Rl, 1~ etfectivw.ss iJ¥:ftaMa tzaa Altematiw A1 to 
AJ. APP•1rq prcpr aintenance of the ~ ~ dellc:ribm 
in altamatiw. A-2 ani A-3, the risk ffta cU.rect CC1'1taCt WQJJ.d 
dac:rM8e cnly alic#ltJ.y with incrwuled ~ syst. thidcnllss. 
t1nder the no-ecticn altemative, CliX1tlmi.nants a::uld be ~ 
through the landflll CXI'1tmts into the grc:udwatar. Inflltraticn and 
leac:bate genm:aticn wculd decAue with J.nc:rasin) c:x:ataima1t 
CUitzols. 

Dlaluaticns of 00\IW ard cap effici..::iea for all the alt.rnatiwa wre 
pedonai usinq the Hydrologic Evaluaticn of IJudflll PEt~ 
(HElP) IIICISel. su.s en HElP 1IICdel evaluatic:N, Altematiw. A2 waul.d 
reduce inflltration by 70 percent ard Al.t.mative A3 by 90 puc:.lt 
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relatiw to Alternative Al. 'Ihe laq-tana effectiveness of eac:n 
altematiw is prcportia.l. to the i.q:lermaabUity of the~ 
~· All altamatives can adfqlataly .-t their pertonanoe 
specificaticna asStnin; PrtJPU' installation aB1 maintenance of the 
cxm:a~ systaa an::l entorc:anent of property use restrictions. 

Treatment altematiws t.~ere not ocrwi.derw! for the South I.an1till 
t:lecause of the hiqh COIIts to l1!!IIDVe large volumes of wastes and the 
risks to workers associated with excavation of l.ardtlll contants. 'lhe 
short-tem risks ard remedial CXl5t.s may be 9%8ter than the laq-term 
risk recb:tion benefits frail treaa.nt. 

qmwL iBZ®l'ICif OF fUW! HEAL1H AND 'DtE !NVIJQtiWl' 

Protection a;ainst the likelihooc1 of direct contact with ocntami.nated 
surface aoUs inc::reues f%aD alternative Al to AJ. 'lbe protection 
against potential risks fran ~ to sntwurtao. waste ard aoil 
WOJJ.d be the sue for all altematiw. an::llQUcl ~don tha 
enfoxoanent of property use restriction to prevent site develq:auent. 
'lhe potential for migration of CXlntami.nants fraD the waste an::l soil to 
the grcuTdwatar dec:reases with increued ccnta.i.nNtnt layers an::l layer 
thickness. 

~ 

All ocnstNcticn altamatives could be inpllllllllntad to mat nquired 
perfomance standaJ:ds with few diffiailties. Hcwever, as the 
CXII'plexi ty of the CXI'1tairaent system increases, so does the tiJie an::l 
effort nquired to i.Dplement it. '1be materials for ocnstNction are 
generally available frail local SI.JR)liers. o:.nstruction activities an::l 
.institutional restrictia\S for all altamatives would be oooiUinated 
with the QUo EPA and the Miami camty Oevelquent Department. 

o:.t eatiat.a ard the present worth analysis are snmarized on Table 
11. 

<R1PLWIZ Wl'DI MARl 

Q\ the basis of site history and analytical evidence, the South 
landfill -..ts the definition of a sanitary lardtlll and will be closed 
a(XX)rdin;Jly. State of auo rules ocncemin:J final Ot:Ner an::l Jla'\i.tor~ 
of sanituy lan::lfills are considered the lcey awlicable r.gulations for 
the South Lanr:1fill. 

'lhe 1I'Dit notable and applicable I\lles in the auo Revised o:xle are QN; 
3745-27-o9 sanita.J:y Lardtill Operatia\S, c:w:: 3745-27-10 Closure of 
Sanituy landfills, an:l cw: 3745-27-12 Explcsiw Gas !t::nitor~ for 
Sanitary Landfills. c:w:: 3745-27-<>9 ocntains nmt of the substantive 
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(design-re.lated) requirements, especially final CD/er requ.i.rements for 
sani taey lanif ills, statirq un:ier :37 45-27-<>9 {f) (:3) : 

A well cx:~tpact.ed layer of final cover material shall be awlied to 
all exposed surfaces of a cell up::n rea~ final elevatia1. 'lhe 
final CD/er material shall be ~lied in such uomts that all waste 
materials are covered to a depth of at least 2 feet. 

The nature of the required final cover is described un:Ser 3745-27-
09 (F) (J) • other l"Dtable requirenw!nts are in:l\Dad un:Ser 3745-27-
09(G), (H), an:! (I), Which outline~ for post~osure 
maintenance an:! JrCni tor in:;. 

In additioo to these regulaticns, pz• s:osed regulaticns Which are 
expected to be fully prcm.llgatad before cap design raacbes 60 peroerlt 
CXI!plete, are to be ocnsidered in the cap design. 

SUbstantive :rules regard.inq closure un:Ser C:W: 3745-27-10 largely 
parallel those frund in OAC 3745-27-<>9. However, OAC 3745-27-10 
c::attains several administrative recpi.niDents ragardirg pemits, 
licenses, files, an:! so on. SUch administrative rules are nat 
considered ~licable or relevant an:! ~~riate to alaA acticns 
that ocx::ur entirely cnsi te. 

Alternative Al.=No .Actico 

RI data did nat indicate that c:hanical-spacific MARs for water on 
health-based action levels for soil ware excee:5ed in the South 
Lan:lfill. However 1 Alternative Al fails to satisty JDin:iJium <hi.O 
sanitaiy lan:lfill closure ragulaticns (diso 1ssed above) and does not 
CX~~ply with actia'H5peeific ARARs. 

Alternative A2~cted Soil o:wer 
Alternative A2 would nat JnBet the miniJlum substantive racpiraDents of 
the Chio Adlni.ni.strative Q:de pertaini..rq to cloaunt of a sanitary 
lardfill (C»te 3745-27...og and -10). 'lblrefore, Altcnatiw A2 does nat 
CXIIply with MARs for closure of the Scuth Lv1dfill. 

Alt.lmatiD Al=Simlf=B!rrier cap 

Sita raooz:ds imicata that materials plac:.d 1n t!w lanif ill were 
inl.1strial and JII.Jnicipal. wastes. 'lbe state sanitary landfill closure 
law is the priary MAR for this aru of tha aita. 

'lbe sirqle-f::mrier cap WOJ.ld incl\ISe 2 feet of clay c:x::mpacted to a 
axinn pemaabllity of 1 x 10-7 at,la. '1bia ~ility ~d 
satisty current state of auo ~licy raqarc!in; pertoaanca of sanitary 
lan:lfill CX"Ner. '1ba state design p:»licy ~ not biiYI tha status of an 
ARAR (i.e., it is not a pra!IJlgatad rule in tha ado 1Gaini8trative 
cede) , but is a widely-4R)lied state landfill design stardard to be 
ccnsi.dered. 

n.., 
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OORIH I.ANDf'ILL 

'n. mart-tam ettectivwwsa ot rf!IIBiiatioo of the North Lan:itill wo.Ud 
be the sama as that of the sart.h Iandtill. Dduicns ot hazaJ:dcQs 
ocrwtitulnta are not~ to be qreat since excavatioo of landfill 
•tarials WQlld be liJait.d ani significant amcunts of hazartb.1s wastes 
cmaida the li~ djspoel area are not suspected. Altemative B4 has 
about 
double tlw tzuck traffic (15,000 loada) of Altamatiw 82 am wo.Ud 
pro::U::Ie ~tar ruisanoe ~ an:i safety cxn::errw. 

'n. lc:nJ-tem ettecti.VW1MS of naw:Uatioo of the North tardflll wculd 
be the sa. as that tor the South tardfill. In general, lc:.n;-t:ent. 
effectiwness incnues fraD Alt:ematiw Bl to Alternative 84. 
InfUtzatiaa aR:l leachate ganeratioo ,._. evaluatm for all ccntairaent 
altamatiws usinq HEIR JIIOde. Basad oo HEt2 mcdel evaluaticns, 
Alt:amatiwa 82, 83, aR:l B4 wo.Ud raduce intiltratiaa by 70 x::eroent, 90 
pu:t*'lt, aR:l DX"e than 99.99 paroant, xwspectively, rtiative to the no
actioo altamatiw. '1'he I'8dLJrdancy of a double-barrier cap otters 
qreatar reliability in reducinq intiltratiCI'l ancl subaequent ocntaminant 
leachi.n; to ~tar it cne barrier tails. 

Althcugh Altamative B4 w:W.d be the JOlt effective altemative for 
racmcinq t:he p:antial tor ocntaminant miqratiCI'l to the grourdwater, 
the amcunt ot oontaminanta in the North landfill ( excl\d.i.n:1 the Li.c:pi.d 
Disposal ArM) is not~ to be significant. Historical and 
suplinq ev1dlnce cmt:ainad t:mls far in:lieates, the greater 
ettectivenesa ot Alternative B4 in reducing' intiltratiat rray not result 
in di.soamible ~tar CXI'ltami.nant rw!ucticns carparai to 
Al tematiws B2 and 83. 

pmm(lf Of 'lqCIC1'IX. rpm.m, AND VOI1J1E 

'1ha r.:b::t.ic:ln ot taxicity, mobility, and vol\lml! is nat ~liC'able to 
tbl Harth Iandtill because no treatment altan'latives ware ocnsidere:i 
tar that cpenble unit. 

QIJElW.1, ~ OF l;iUMM HE:AI:I'H AND 'IliE myiB:If100' 

OVerall protection of human health and the envirorlnant wcul.d be the 
sam for the North Iardfill as for the SoJth tanifill. 'Ihe potential 
tor migratiCI'l of ocntaminants fran the waste and soil to the 
grcundwater ~d decrease with i.ncreasirq cap layers and layer 
thidcness frail Alternatives B2 to B:3, and B3 to B4. 
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'1he illpliiDI!I'ltability of remedial alternatives for the North J:.an1fill 
\oOll.d be the same as that for the South Ian:lfill. As the ~laxity of 
the ccntaiJ'1nent system inc::reases, so does the time and effort requ.ind 
to ilplement the al temative. Alternative 84 \oOll.d require the 
greatest exercise of quality CD'ltrol durin; ocnsauctiat to ensure that 
synthetic liner seams are properly sealed. '!his may require a 
specialty ocntractor, but such services are reascnlbly available. 

Q:lst estimates and the present worth analysis for the North landfill 
alternatives are SUIIINlrized at Table 12. 'Iba general .inspctia1 and 
maintenance cxxsts are the same for the three c::r:nt.aima1t alternatives. 
'n1e total present worth of each alternative i.nc::reases with the greater 
degree of protectiveness. 

g:MPLIANCE W1'lH ARABs 

Historical records tUJ9e5t that disp-el of li~d wastes in the North 
Iandfill (outside the Liquid Disposal Area) was limited. '!his wi.deooe 
is not ocnclusive hcwever, and the wlune and taxicity of hazardous 
substances in the North Ian:ltill is unkncwn. 

'n1e North I.andtill is adjacent to the Liquid Di.spcwa.l Area. 'lbe poorly 
definecl ba.n:Sa%y of the Liquid Disposal Area c::reat.M adr::titicnal 
un:::.rtainty alxlut the nature and distributia1 of blriad wastes in the 
North Iandfill. Also, the North landfill reportedly CD'1tains lezqe 
volumes of incinerator ash, whlch, if cxmprable to ash fcun:l in the 
Ash Pile ard Ash Dillpoaal Pit, may fail EP tmd.city hazardcus waste 
characteristic tMts un:1er 40 em 261 (baaed a1 metal oa~ &tratia'lS 
fcun:l in other awite wastes CXII1tain.in; ash). 

Q:lq)li.anoe with act.icn-specific ARARs for the North landfill is 
depel dent at informatiat and assunpti.cns ~ the nat:ur. of blried 
wast.. PrUBrily, ncnhazai'tbl5 wastes are ... .,., to be pz a ant 
~the North landfill, and the state of auo rer;ulatia'lS 
pa:t.aini.n; to clc:.ure of sani.taey landfills are relevant ard 
~ta (CW: 3745-27-<>9 and -10). '1hcae regulaticns are discussed 
'UI'dR' the waluatiat of alternatives for the south Iandfill. 

AltamatiVI Bl=NQ ActiSXl 

RI data ctid not indicate that dwmical-spec:ific ARARs for water or 
health-based actiCX'l levels for surface soil were .exawied in the North 
Iandfill. However, Alternative Bl fails to satisfy the minilluD state 
landfill closure rer;ulations and does not c::x:l'lply with ARARs. 
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TABLE 11 

COST ESTIMATE SUMMARY 
FOR THE SOUTH LANDFILL 

MIAMI COUNTY INCINERATOR SITE 

ALTERNATIVE 
DESCRIPTION A2 A3 

Soil Cover $ 980,000 $ 0 
Single-Barrier Cap (a) 0 1,929,000 

~lowanees (b) 118,000 232.000 

Contingencies (c) 275,000 540.000 
Other Indirect Capital Costs (d) 206.000 405,000 

Engineering/Design 146,000 279.000 

TOTAL CAPITAL COST $1,725,000 $3,385,000 

PRESENT WORTH OF O&M COSTS (e) 574,000 751,000 

TOTAL PRESENT WORTH ESTIMATE (f) $2,300,000 $4,100.000 

(a) The configuration of the single-barrier capping system described in 
the FS has been modified as described in the ROO. These estimated 
costs are for the modified cap system. 

(b) Mobilization/demobilization, bond and insurance, temporary facilities, 
and field detail allowance. 

(c) Bid and scope contingencies. 

(d) Administrative, legal, and permitting services to meet substantive 
requirements ana seMceS during construction. 

(e) Present worth estimate assumes a discount rate of 5 percent annually 
over 30 years. 

(f) Cost estimate il order-of-magnitude level with expected accuracy of 
+50 percent to -30 percent. Total present worth estimate is rounded to 
two lignifant figures. 

NOTE: More detailed capital cost and O&M cost estimates are presented in 
AJ)p8ndix B of lhe FS Report. 
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Altamotive B2=Q'n'Q'ct"' Soil CC!Yer 

Altematiw 82 wta.lld not maet the lllini.ziL1m substantive requi.renetts of 
tha a\io ldati.nistrati ve Cl:xle perta.ini..n; to clcsure of a sanitary 
landfill (~ 3745-27-o9 and -10). 

Altcmotive 83=SiNlt:Ekprrier Qpp 

Altamatiw 83 uses a cap design identic::al to that specified for 
Altematiw A3 tor tlw Scuth tan:1till. '!he evaluatiat of ~Hance of 
Altamatiw A3 with ARARs applies similarly to the North I.ardtill. 'n1e 
s.in;le-Carrier cap ~ign is mna str~ than that requi.Ad by a\io 
solid wasta regulations alene and ocapli• tully with OCitiiUuy applied 
State of auo ~ign policy for cappil'lq of a sanitary lan:ltill. It 
aJ..a ~i• with llliniliiD federal ra;ulations tor hazardous waste 
landfill c::x:JYer design as cutlina:l urder 40 CFR 265.310. ~. it is 
less stringent than currant federal guidance c:utli.tm in R:RA QUdanca 
Doozment for Iardfill Design - Liner systems an:l Final Cover. 

Altcmatiw 14--tWble-Bnrrier cap 

Alternative B4 wcW.d CXIII)ly with ARAb if the North I.anitill were 
closed as a hazardous waste lan:ltlll. Avail.able evi.de.n2 does not 
~that it warrants such treatment. '1he double-barrier cap wruld 
met Q1n"ent performance requirements under 40 CFR 265.310 arr:i OJI'%'1!nt 
U.S. EPA minimJm t.edlnology guidance. 

ASH [)ISJWAL PIT AND ASH PII.E 

Naw of t:na alternatives p:ll!leS short-tetm risks to the CXIIIIIJI'li.ty or the 
enviiallWII1t. that c::arw10t be cxnt:rolled with rcutine pracautioos. DlSt 
CXI'Itrol may be ra&:Jlired, particularly with Altemativas C3 arr:i C4 ~ 
ash wast. u. acavated, loaded into c::luql tnac1cs or mixi.n; equipDBnt, 
an:S \W.oac:t.:l into the North I.anitill. Dlst qanaratad dur~ 
~-.rt:aticn of Alternative C4 wruld be ra1C8CS once wastes are 
stabUized. Wodcers may require personal prota:tion aqainst dust 
inhalatian cnl.y tar Alternatives C3 and C4. '1be time required to 
iqU-*It alternatives increases fran A1 t.ernatives C2 and C4. Hcweve.r, 
all alternatives cxW.d be ~lemented within 2 years. 

Alternative C2, capping the Ash Pile arr:i the Ash Disposal Pit, WIOUl.d 
reduce the potential risks fran direct contact with lead. 

'Ihe potential for severe erosion or washoJt was addressed 'because the 
Ash Pile lies within the 100-year flood plain. 'n1e degree of flood 
prctectia'\ prcvida:i by raned.i.al al te.rnati ves increases fran no 

r."'!\ 
\ I ) 
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TABLE 12 

COST ESTIMATE SUMMARY 
FOR THE NORTH LANDFILL 

MIAMI COUNTY INCINERATOR SITE 

ALTERNATIVE 
DESCRIPTION 82 B3 84 I 

I 

1Soil Cover i $1,001,000 $ 0 $ O! 
I 

! Single-Barrier Cap (a) I 0 1,955,000 Ol 
:oouble-8arrier Cap 0 $ 0 2,546,000 I 
I 

:Allowances (b) 120,000 235,000 306.000 
I 

iContingencies (c) 280,000 548,000 713,000 
Other Indirect Capital Costs (d) 210,000 411,000 535,000 
Engineering/Design 149,000 282,000 365,000 

:TOTAL CAPITAL COST 

I PRESENT WORTH OF O&M COSTS (e) 

$1,760,000 $3,431,000 $4,465.000 

586,000 766,000 1,471.000 

[TOTAL PRESENT WORTH ESTIMATE (f) $2,300,000 $4,200,000 $5,900,000 

(a) The configuration of the Single-barrier capping system described in the FS 
has been modified as described in the ROD. These estimated costs are for the 
modified cap system. 

(b) Mobilization/demobilization, bond and insurance, temporary faCilities. and field 
detail allowance. 

(c) Bid and scope contingenCies. 

(d) Administrative. legal, and permitting services to meet substantive requirements and 
services during construction. 

(e) Present worth estimate assumes a discount rate of 5 percent annually over 30 years. 

(f) Cost estimate is order-of-magnitude level with expected accuracy of +50 percent 
to -30 percent Total present worth estimate is rounded to two lignifecant figUres. 

NOTE: More detailed capital cost and O&M cost estimates are presented in Appendix 8 
of lhe FS Report. 
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prctecticn for Alternative Cl to soil stabilization with erosion 
ccntrol mattin; for Alternatives C2, an:! oarplete rem:wa1 of wastes 
fran the flood plain for Al temati ves Cl an:! C4 • 

'Ihe leachability of ash waste is limited by the relatively illm:i:>ile 
nature of the c:cntaminants. 'D1e effective la1q-tem preventicn of 
leadlate migratia1 fran ash scurces i.n:reases marqinally fran 
Alternatives Cl to C4. 'Ihe incremental risks posed by ocnsolidati.rq 
wastes in the North Landtill (Altemativas Cl and C4) are insignificant 
CXI1pi!I'8d to existi.rq risks. 

Alternative C2 would require the gnatest dl!qZee of la1q-tem 
inspec:tia1 ani maintenance to prola1q the cap integrity. No operations 
or maintenance is associated with either Alternative Cl or C4 because 
the wastes frail the Ash Di.sp-aal Pit an:! Ash Pile would be c::x:nsolidated 
with those in the North landfill an:! wcul.d nat require spacial care 
beyond that provided for the landfill c:::cntents. 

BEillCTICii OF wxrcm. msnm. AND '&I1t1E 

No treatment process wcul.d be usa::! in Alternatives Cl thrcugh C3, so 
they would not reduce toxicity, mcbility or volume of CXX1taminants. 
'lhe fbcaticn treament in Alternative C4 would reduce the potential for 
CXX"tt:aminants to leadl or migrate fraD the treated wastes. Fixatia1 was 
assumed to increase the vol\IDe of ash by 30 percent and cause J'¥) 

raducticn in toxicity. 

'lhe low mcbility of the i.narganic ccntam.i.nants and the c::x:nsolidaticn of 
wastes into the North Iandfill t.n.ath a c:ap make this a minor 
advantaqe over Alternative C3. 

OVEPAIL HfJXu:riCN OF IIIW! HW:1H AND 1HE nMlQt100' 

'lhe effectiv.wss of reducin) the ~ for eJ:aSicn or washclJt of 
the Ash Pile frail fiocds is a 9QCd in:lic:ator of ~1 prctac:tion. 
Al temative C2 ~d rmuce the patmtial tor eroaiCI'\ or washaJt and 
altemativ. C3 an1 C4 1IICUl.c1 ~ ttx..e risks .wn turther. 
'I'Aat.mt of tt. wst. offers turthE' protecticn, hcweYer, aisti.rg 
risJca ~ the North Landfill BUSt be .valuated wtwn considarin; the 
~ protecticn of tr.atllllnt. 

lJ1PUMENIMILIT' 

All altamativas can be rcutinely ccnst:Nctad with CX11"1Va1tional 
oonstructiCI'\ equipnent. Altematiws C4 would require laboratory and 
pilot-sc::ale studi• before or durin;J r-wJial design to detemine the 
quantiti• of stabilizaticn,lfixaticn raaqents AqUi..Ad. Sezvic.s and 
materials for eadl alternative are readily available. Institutional 
acticns require cxxmiinaticn with local authoriti• and c::appirq 
recpires state participaticn and a'\!~. oxmtinatiCI'l with 
govermental ac:JenCi• wcul.d nat be necessuy followin; illplanentaticn 
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of Altc'nativ. C3 ani C4 assmirq they wc:W.cl result in clean closure 
of the Ash Oj spaul Pit an:i Ash Pile. 

Q:lst estimatas and PI as• &t lMOrth analysis tor the Ash Pile am Ash 
DispoMl Pit altaxnatives are •mnarized en Table 13. the total 
pr• • &t worth of Alternative C2 is an cmSer of magnitude 1_. than that 
of Alternative C3. Alternative C2 includes pcst-cl.ClSUre ocst:s, l:lut the 
ocnsolidatiCln altemativea do not include anrual OI.M ooats tor the Ash 
Pile or Ash Di.spoaa.l Pit. Treatin:) the ash befor. cx:niOlidatiCln 
(Alternative C4) dcubl• the a.t of ccnsoli.daticn wit:hcut treatment 
(Alternative 0). 

g;ttpLtANCE W1'lll ARABI 

a.x IC&IU&ticns of inorganic:s in surface soil ~- trail the Ash PUe 
ani subaurface soil supl• frail t:M Ash djspwal Pit.....,.. hMlth
basecl action lavels. CCncentrations of organics in sutau:face soU 
sanpl• frail the Ash Disposal Pit also UDMded ha&lth-based acticn 
levels. 

Since the Ash Pile is located cn the 1()()-year tlcxxi plain, two 
locaticn1p8Cific raqu.iraDents awly: 

- 40 aR 265.l8(b)-toc:aticnal Standards, ncxx1 Plairw, whicn 
~ that hazarda.ls wasta ~ facilitiM be ~i9f*!, 
CXI"'IItz:uct8, cperatad, an:i mainta.i.nld to avoid WIIISbolt. 

- 40 CFR 6 ~ A-statement of Pt• w.::adures Cln ncxx1 Plain 
ManaqaDant am Wetlam Protection, .men sets forth u.s. EPA 
p:llicy Cln flood plain ~ an:i protection of wetlards. 

Cclrpliance with acticn-spa:itic mRs tor the Ash Pile am Ash Disposal 
Pit is~ by the asauaption that the wast.- are hazarda.ls. 
ClOSUR pcfonanca stan:tards un::ter 40 en 265.111, lan:ltill cap design 
~ \I'ISm: 40 CFR 265.111, am pest-closure lllintenance an:i 
Jll:lftit:.ar:'inq ~ urmr 40 CFR 265.117 are relevant am 
wqaa:iata to actia'\S that allow the ash to naain in place. SeYval 
smtantive Nl.• urder 40 CFR 265 SUJ::lpart I.-Wasta Piles are 
CXI'Widu'ed relevant and appropriate to actions at the Ash Pile. 

Closure ot a waste pile Ul"der the regulaticns of sutpart L nq.ti.res 
removal and subsequent disposal of the hazardo.JS material. Accorclin; 
to 40 CFR 265.258--cJ.osure an:i Post-closure care, all a::ntam.inatad 
media at the location of a fonner hazardo.JS wasta pile 1lllS't be 
deoontaminated or the area must be closed an:i ~ in ao::::ordance 
with regulations tor lan:ifills under 40 CFR 265 suq.rt N-tan:ltllls. 
A diso1ssiCln of lan:1till closure regulations c:an be fCAD"d within the 
evaluations for the North and South I.andtills. 

~ 
\ I i 
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other substantive action-specific ARl\Rs for the Ash Pile and Ash 
Disposal Pit ~ly to the subsequent han::lli.n;J of excavated ash. 'Ihese 
requirements are disoJSSErl below umer the ~licable renedial 
alternatives. 

RalaVal of ash ani soils fran the Ash Pile and Ash DLqposal pit will be 
acx:arplished to bac:kgrcurd levels for lead, cadmium, chranium, barium, 
arsenic, zinc, PCBs ani dioxins provided that all other CXI'1taminants 
present will in no case exceed a 10-6 tat:al lifetime risk level for 
carcinogens ani 1lllSt have a hazard in::iex of less than cna for non
carcinogens. Bac:kgrcurd levels for i.norqanics can be found in ARJendix 
J Tables J-1 ani J-2 of the RI report. Backgrtu1:1 levels for organics 
are considered to be ncn:ietectable. 

Alternative C1=No Action 

Alternative Cl fails to carply with ~licable ARARs identified for the 
Ash Pile ani Ash Disposal Pit cperable unit. RI data indicate that 
health-based action levels for contaminated soil were ~ at these 
locatialS, ani Alternative C1 wo.Ud not address the pctent.ial health 
risks and fail to satisfy substantive regulaticns for closure of waste 
piles and landfillecl hazardous waste. It 'MOUld also leave the Ash Pile 
in a location that is vulnerable to washc:J.It duri.n;J floods. 

A1tema.tive C2-Siml~aarrier cao 

Alternative C2 'MOUld oarply with ARARs for landfillirq of a hazardous 
waste. 'Ihe si.n;Jle-barrier cap wo.Ud carply with the miniDum 
regulations for hazartbls waste landfill cap design unSer 40 CF'R 
265.310. It 'MOUld not oarply with the miniJrum tec:hnolo;w guidance for 
hazardous waste cap design. 

'Ihe ercsia'l centro! mattirq used un::1er Alternative C2 'MOUld ex~~ply with 
the requirements of 40 CF'R 265.18 (b) -IJ:x:atiCX'\al st:.anr::Jants, Flood 
Plains. 

Alternative CJ=Consolidation Witho.Jt Treatment 

Altarnative C3 walld ex~~ply with the requiraaents for closure and post
cloa~re care of waste piles urder 40 em 265.258 if the waste is nat 
EPI'ald.c. 'lhe use of OCitiiOII backfill to cap former ~ areas 
aSSIID85 that the locaticns will have been cleaned up to backgrcund. 
If hazardous materials remain, the locatia'lS wculd have to be closed 
aooord.inq to ARARs applicable to closure of a hazardous waste landfill. 

Regul.aticns regarc:tirq lan:1 disposal restricticns of c::haracteristic 
hazardous waste un:ier 40 CFR 268 may be pra!Ulgated by 1990. If land 
disposal of the ash is restricted, then sane form of treat:D!nt
prcbably stabilizatiCll'l--'lt'OUld be required before land disp?Sal if the 
waste fails the EPI'oxic test. 



TABLE 13 
COST ESTIMATE SUMMARY 

FOR THE ASH PILE AND ASH DISPOSAL PIT 
MIAMI COUNTY INCINERATOR SITE 

ALTERNATIVE 
DESCRIPTION C2 C3 

Health and Safety Program s 0 s 37,000 
1 Single-Barrier Cap (a) 151,000 0 
Remove and Consolidate 0 606,000 

C4 

s 48,000 

0 

0 
Remove, Solidify, and Consolidate 0 0 1,489,000 
Backfill 0 208,000 208.000 
Allowances (b) 169,000 122.000 255,000 
Contingencies (c) 42,000 389,000 800,000 
Other Indirect Capital Costs (d) 32.000 204,000 420,000 
Engineering/Design 22,000 137,000 314,000 

TOTAL CAPITAL COST s 265,000 $1,703.000 $3,534,000 

PRESENT WORTH OF O&M COSTS (e) 79,000 0 0 

TOTAL PRESENT WORTH ESTIMATE (f) s 340,000 $1,700,000 $3,500,000 

(a) The configuration of the single-barrier capping system described in the FS 
has been modified as described in the ROD. These estimated costs are for the 
modified cap system. 

(b) Mobilization/demobilization, bond and insurance, temporary facilities, and field 
detail allowance. 

(c) Bid and scope contingencies. 

(d) Administrative, legal, and permitting services to meet substantive requirements and 
services during construction. 

(e) Present wonh estimate assumes a discount rate of 5 percent annually over 30 years. 

(f) Cost estimate is order-of-magnitude level with expected accuracy of +50 percent 
to -30 percent. Total present wonh estimate is rounded to two significant figures. 

NOTE: More detailed capital cost and O&M cost estimates are presented in 
Appendix B of the FS Repon. 
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Alternative C4::::Q:molidaticn with TrMt:ment 

Q:lnsideraticna re:;arc:lin1 ARAR cxmplianoe urder Altemative C4 are 
identical to t:haae di..,\S"d urdar Alternative C3 elCCipt that 
Alternative C4 includes a plan for tzeatin;J the ash before placement in 
the North Iandtlll. If land disposal restrictiaw are prcm.Ugated 
before the ranac:Ual actial beqins, wasta analysis and test.inJ WQllc1 be 
necessary to ensure carplian::e with the treatment standards specified 
under 40 CFR 268 sutpart D. 

I:rrpac:ts cn the surrcun.:Unq camuniti• durin;J ocnstructicn activities 
are oot upectad to be great. Noise and dusts resultin;J frclll ttuck 
traffic 'Wallc1 be similar under Alternatives 02, 03, and 04. IJip!iiCts 
to the CX'IIIILD'li.ty fZ'tiD Alternative 05 may be greater because of the 
excavation and handlirq of the wastes in the LiCJti,c1 Disposal Area. 
Likewise, risk to workers 'Wruld be substantially greater umer 
Alternative 05 than the other alternatives because of potential 
exposure to hazardous wastes durin;J excavation stagin;J and 
incineratiat. If prq:er health and safety prac:auticns for pr:otactive 
clothin;J ard air mcnitoril'q are taken, these risks can be minimized. 
Health and safety protecti.al wo.U.c1 also be necessary for workers 
involved in gromdwater or soil vapor treatment. Greater cperatiCilS 
controls and mcnitorin:JliiCU!d be required to verify that iJit:>lementation 
does oot p:se unacx::.ptable risks to the oamunity, site workers, or the 
environment. As waste handlirg increases, the time until remedial 
action objectives are ac::hieved also inc:reases. 

Risks to perscnlel. cperatirq the awite air striR:er for ~ter 
treatment are oot expected to be significant. Plq)er health an:l safety 
precautioos as well as air naU.torirg wc:W.d mini.mi.ze risks. LiJcswi.se, 
risks to operators at the City of Troy FOIW are not expected to be 
significant because the ocncentratiaw of \1001 will be low when diluted 
with the nonnal plant influent now. 

uu;=mtl Q fQ;fXYQiESS 

In general, 1~ effectiveness increases fran Alternative 01 to 
Alternative 05. Alternative 02, whid\ relies on instituticnal 
restrictions, cx:ntainment, ani moni.torin:], wculd be the least reliable 
in its lonq-tenn effectiveness. While all alternatives rely on 
controls to sane degree or for sane tilre period, reliance on controls 
is the least for Alternative 05, followed by Alteznatives 04 ani OJ. 

'Ihe time required to achieve 90 percent reductioo in groundwater VOC 
contamination by ~in; the onsite dowrqradient wells wculd be the 
same for Alternatives 03, 04, ani 05-ab::lut 15 years for the upper 
aquifer and 8 years for the lower aquifer. 'nle time estimates for 
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contaminant reduction are presented only for o::rtparison. Since they 
are based at many sinplifyi.n:1 assuDptioos, actual times may be 
different. 'lbe time necessary to achieve 90 percent VOC reduction in 
qran1water dc:lwn;ractient of the Liq.tid Disposal AJ:ea un::1er Alternatives 
Dl and D2 was net estil'llated because the &e:IU%08 of contamination would 
remain~ those alternatives. 'llil.e c::awin:} oculd n!SUlt in a 
substantially reduced ocntaminant load to grcunr::lwater CXIrpar9d to no 
actioo, the presence of significant VOC oontaminatim near the water 
table may result in a oontin..ti.rg source of oontaminatim to the aq.Ufer 
as the water table fluctuates aver time. was oculd CXI'1tirue to exceed 
MCis in the aquifer for mre than 70 years 1.lnier Alternatives Ol and 
02. 

'Ihe time necessary to achieve 90 percent reductim in qran1water VOCs 
beneath the Liquid Disposal Area wries between Altematives 03, 04, 
an::i 05. cappi.n:1 ala1e, as in Alternative 03, my nat effectively 
ocntrol the san:oe of voc oontaminatioo to the grcunr::lwater. 'Ibls, the 
time to achieve 90 percent reducti.m in VOCs cannot be estimated ani 
punpin; may be required indefinitely. under Altemative 05 the source 
of contamination wa.U.d be effectively remaved by excavatim, and the 
time to achieve 90 percent reduction of groundwater oontaminatim is 
estimated at 6 years for those wells located near the Liquid Disposal 
Area. umer Alternative 04, the source of voc ccntaminants is relllt7Yed 
fran both the unsaturated and saturated zaws. Vapor extracti.m is 
expected to enhance grcunr::lwater p.mpin; and the adli.evaaent of 90 
percent reduction in grcundwater was: hcwever, it is difficult to 
quantify the effectiveness of vapor extraction and the influence m the 
grcunr::lwater collectiCl'l system. 

umer Alternative 04A, oontmi.nants would not be remaved fran below the 
water table with the soU vapor extractim system. As a result the 
time necessary to achieve 90 percent reductim in groundwater VOCs 
beneath the ~d Disposal Area may be similar to Alternative 03. 

'Ihe potential for the tuture ltiease of ldiitimal ccntaminants to the 
groundwater dacz:eases with greater reductim of waste tcrxicity, 
mctlility, and volume. For exzmple, vapor extractim my I"'IDCY8 a high 
percentage of VOCs l::alt will not re11011e all VOCs and will not rt~~~:Ne 
significant uamt of ncnvolaWe ccntaminants. Mli.le VOCs Iwpz: asent 
the greatest groundwater contamination cxn::em, ccntaminants not 
~ by vapor extractim oculd be released in the tu1:m:e if the cap 
failed. Incineration woold destmy VOCs and ncnvolaWe cm)anic 
oontaminants l::Alt wculd not destroy metals, Wic:h waad remain in the 
ash. 

PmJCI'IQ! OF WXICITX. tPBIL1TY. MD VOI1J1E 

Alternative 04 and 05 involve treatment cperaticns that adU.eve 
reductions of toxicity, mobility, and volume of ccntaminants in the 
Liquid Oispa;a 1 Area. Alternatives 03, 04 and 05 incl\de groundwater 
treatment, \othlch would reduce contaminant lld:IUity. '1ba tcrxicity of 
VOCs in the collected groundwater is reduced when the air stripper 
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emissials ot Al.tcnatives 03, 04, ana D5 are absorbed onto cartx:x\ and 
later das'troyC durinq cart:x:n reqeneratia'l. 'lba P01W treatment ot 
~ter wculd also twduce the OCR:Ieisb:aticns and toxicity ot the 
cx.nt:aminants, alt:tD41 not all ocntaminants wculd be destroyed. Salle 
would be volatilize ~ aeratia1 in the activated sl\D;re tanks, ana 
saDe wcul.d be adso:d:led C21to the sludge ot the POIW. Because the voc 
mass loadin:) <XI"ltribJted traD the site is expected to be a small 
percentage ot ~ in typical roiW intluents, volatilization ana 
adsotption are not expected to be a c:xnoem. Alternatives D1 ana 02 
have no pxovisicns tor treatment. 

Alternative 04 wcul.d cJecrease V0C 0011108Utratia'lS in waste ana soil 
(incl\lliin;J aquifer media) by ~tely 90 percent. 'lhe estimated 
voc mass in the Liquid Disposal Area is 33,000 palnds. Assmirg these 
prelim.inazy voc: mass and~ etficieroies are corxw:t, an estimated 
30, 000 poums of VOCs wculd be removed. Based on available literature 
fran field experiax::e, vapor pwse caJ:t:xn treatment lOlld :remave more 
than 98 percent of the VOCS in the air st.J:ama. It the adsorptive 
capacity ot activated c::aJ:bon is assumad to be 0.15 pcun:i of VOOi per 
palJ'Xi of c::axtxn, ~tely 200, ooo pounds ot cartxln wculd require 
regeneratia'l at an otfsite facility. 

Alternative D4A '-O.lld decrease voc 001110811 stzaticns in the unsaturated 
zone by about 90 peroent. 'lhe mass of vtX:s raaavecl by the vapor 
extraction system wcW.d be less than the amamt ra~DVed under 
Alternative 04 J:a::oause dewaterilq is not beirg ocnsidered. 'Ihe \OCs 
adsorbed on the aquifer matrix would be rerv:wed thrc:u:#l groundwater 
extraction a'll.y. Estimates of the VOC mass adsorbed on the aquifer 
matrix beneath the Licpid Disposal Area were not made because of 
limited data. 

Alternative 05 wculd destroy more than 99 percent of the volatile am 
nonvolatile m:ganic CXI'1taminants in an estimated 78,000 cubic yards of 
contaminatecf waste an:i soil (a5.51mirq the Liq.Ud Disposal Area is 
100, 000 square feet) • Incineration would reduce the volume of 
contaminated materials by awroximately 20 percent. Incineratioo 
residues wculd c:::cnsist ot ~tely 61,000 cubic yards of ash am 
soils and an un::letendned volume of saul:lber fly ash. 

QVflWL iB11fx:l'J:(Jf OF HtJf1l\N HF.AI:l'H AND '1HE OOIBH100' 

All of the altematives would protect human health ard the envi..ronnent. 
'lhe overall degt• ot protection takes short-an:i lorg-tem 
effectiveness into consideration. 'lhe difference between alternatives 
in short-tem risks to workers, the CXIIIIIll1i.ty, an:i the environrent are 
not great relative to differences in long-tem effectiveness. 

'lhe principal protection benefit of treatirg the wastes in the Liquid 
Disposal Area would be reduced leadtirg of ocntaminants to the 
groundwater, resul tirg in rore rapid long-term remediation of 
contami.nated grouniwater an::i reduced relial"Dl on oontai.rlnent or 
institutiooal restrictions. 'Ihe permanence of source controls and 



DESCRIPTION 

TABLE1• 
COST ESTIMATE SUMMARY 

FOR THE LIQUID DISPOSAL AREA AND GROUNDWATER 
MIAMI COUNTY INCINERATOR SITE 

AL. TERNAllVE 

02 03 04 

Health and Safety s 0 s 37,000 • 46,000 s 
Site Preparation 0 145,000 165,000 

C.,(a) 423,000 423,000 348,000 

Groundwater Collection System 0 251,000 295.000 

Groundwater Treatment 0 126,000 126,000 

Temporary C., 0 0 115,000 

/Soil VII)Or Extraction System 0 0 342,000 

I VII)Ot Pl'lase Treatment 0 0 880,000 

Exc:ava110n 0 0 0 

Material Processing 0 0 0 

Onsite Incineration 0 0 0 

Bac:ktill 0 0 0 

Allowances (b) 51.000 161,000 231,000 

Contingencies (c:) 119,000 457,000 1,309,000 

Oilier ltiOirec:t C.,ital Costs (d) 89,000 288.000 707,000 

1 Engineering/Design 60,000 161,000 514,000 
I I TOTAL CAPITAL COST • 742.000 I 2.()19,000 • 5,1<18,000 

! PRESENT WORTH OF O&M COSTS (e) 1,822,000 4.213,000 4.213,000 

!TOTAL PRESENT WORTH ESTlMATE (I) • 2.600.000 • 6.300.000 • 1,400,000 

(a) Alternatives 02 through 05 include a CSOUbfe-Oirrfer cap syslem. 

(b) MOOilizalion/demobilizatiOn, bOnd ano insurance, temporary facilitieS. ano field detail allowilnc:e. 

(t) Bid and scope c:onllngenc:ieL 

(d) AdminiSir&tiVe,legal, and permitting-*- lO meet IUbllantiVe reQuife!MNS ltiO MNicea during 
con~~ruchon. 

(e) Present worth •imlle aaurneaa dilcounl rate ot 5 percent annually OV'8f 30 ,.ars. 

(f) Cost esr•mate iS order-of-magnitude level with expcted accuracy of •50 percent to -30 percent. Total 
present worth esrimate iS rouncled to two lignificant figures. 

NOTE More detailed Capital cost ano 0&M COlt estimates are presented in AQpendix B of the FS 
Report for Alternatives 02, 03, 04 ano 05. Alternative 04A wu aeveiOped after receipt of 

PuOiic comments ano was not part of the FS. 

• 
• 

04A OS 

46,000 s 362.000 

106,000 643.000 

423,000 398.000 

276,000 251.000 

3.000 126.000 

0 0 

254,000 ol 

980,000 0 

0 3.445,000: 
I 

0 1,836.000 I 

0 18.350.000 I 
0 565.000 

I 

181,000 3,191,000 I 

1,135,000 14,584,000 I 

I 

613,000 7.875.000 i 

461,000 4,469.000! 

4,478,000 • 56.095.000 

3,149,000 4,213.000 i 
7.600,000 I 60.000.000 I 
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reductiCX'lS in time required to remeciiate groundwater serve as the 
primary in:licators of overall protection. 

'1he estilnated time required to achieve 90 percent reduc:tioo in 
groundwater VOC c::xx'ltaminatioo was cti so JSsed above. In SUftlllaiy, 
Alternatives Dl am D2 would require restrictioos oo the use of the 
aquifer for dri.nki..n; water for as JIL1Ch as 70 years. ~ite cleam.Jp of 
groundwater CD'ltaminatioo would be ac:hieYad D:St quickly umer 
Alternative 04, am Alternative 04A, followad by Alt:ematives D5 an::l 
D3. 'lhese predictia'\5 are based en avail.able site data, t:.ec::1'n)logy 
literature, an::l D:ldel.s that require certain asampticns in the absence 
of data. While they serve as valuable ini:ic:ators, their precisioo has 
limitatiCX'lS. Actual til!es required to recluoe groundwater ccntaminaticn 
beycrd the property ~, below Safe Drink:i.n; Water Act Maxjnvn 
Contaminant Levels {M:Is) or other health or risk based levels can be 
detennined only th.rough !!aU. torin;l of the iq)lemented remedies. 

IMPID1EN1'ABILI'I"t 

All of the Liquid DL~ Area am groundwater alt:ematives are 
t.echnically am administratively feasible an:! require services or 
materials that are available. In general, waste treabDant 
alternatives, partiallarly incineratiat, require more specialty 
OCI'ltractors than cx:ntai.nment. While those services are available, in 
liOSt cases they are not unlimited. 'Ihe actual availability of scvices 
required to ilrplement a partiall.ar remedy may xesul t in ac:hedul.in;l 
delays bit will not eliminate the feasibility of that alteJ:native. 

'!he ilrplementability of groundwater traatlllent under Alternative D4A at 
the Troy roiW is deper¥1ent on the City of Troy's willirqnass to accept 
the discharge an:1 its ability to ccntirue to meet NHES xaqu.i.nlnents. 
If the City does not agree to acx:ept the discharqe, cnlite treatment as 
described for Altemative 04 would be illplemented. 

cost estimates and the present worth analysis for the IJ.quid Disposal 
ArM and groundwater alternatives are smmarized in Table 14. In 
general, CXISts il¥:rease with increased lorq-tem effectiveness an:! 
~1 protectim, bJt the relaticnsh.ip of i.ncranental effectiveness 
and protecti.at to cost is not linear. Ccsts deperd at assunptioos made 
regardinq waste c::haracteristic:s an:! volume, ccncaptual plans for 
illplementin;l al tematives, an::l ~tim and maintenance requirements. 
'lherefore, caretul evaluation of costs an:! CXIS't-sensitive assuuptioos 
is necessary. 

'Ihe sensitivity analysis was intended to assess the effect of variatioo 
of key ass.mptioos associated with the CXISt of aey remedial 
alternative. '1he cost sensitivity analyses perfo:rmad for Altematives 
04 and DS are presented in ~ B of the FeasiDility st:1dy. '1he 
analysis for Alternative D4 illustrates the effect associated with 
chan;Jin;l the surface area of the Liquid Disposal Area, tmich varies the 
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oontaminant loadin:J to the vapor extraction system. 'Ibe analysis for 
Altamativ. 05 fOOJSAd on variatiCX'1S in the volume of wastes to be 
.incinantetl. 

ClH'LtANC:E WI'1H ARABs 

Gralndwatar supl• frclll monitoring wells dcwngradient of the Liquid. 
Oi.spo&a1 Ax.a indicate that cxx IC8i rt:tatiaw of sevaral c:art:ami.nants 
e¥C88d !Cts. a. resi.dantial ...Ul saple CXI'1t:airB1 1,1-dichloroathene 
at a cx:u::aatzaticn ·that ~ the M:L. Health-bued action levels 
tor ccnt:aminatad soils wre also exc.eded in ..- •1bwrfaoe soil 
SIIJII)l• trail the Lic:,Jid Disposal Area. 'lhese ~ts iniicate that the 
Liq.Ud Disposal Area am qrt~UR!Water c:prable unit does not c::arply with 
dlemical-spa:ific ARARs tor drinking water and other ubient 
enviraDental standards to be cx:nsidarad. !Cia are ccnsidarad relevant 
am appz'q)riate for the Liquid Di.~l Area and grcundwater ~le 
unit bec3use of three key analytical results: 

- 'Ibe aquifer ocntai.nin:; contaminated grcundwater is used as a 
source of d.r.i.nkinq water. 

- Analytical data for the Liquid Disposal Al:all and intor:matiat 
abcut the groun:!water oontami.nant plume indicate that oontiruecl 
oontam.inant releases ard further plume migratiat are likely. 

- Analytical modelinq shewed that ocntaminant cxxomtraticn; in 
groun:!water near the Great Miami River may inc::raase during the 
next 25 to 30 years if no acticn is taken. 

SUbstantive acticn-spec::ific requiranents for permanent clcsure of the 
Liquid Oi.c;posal Area involve many of the same regulaticn; disotssed 
abaYe raqardinq clcsure of the North ard SaJth Landfill ard Ash Pile 
am Ash Disposal Pit operable units. Use of other renedial 
tedlnoloqies, however, such as water treatment ard incineratiat, 
involve ackliticnal requirements, which are disozssed below. 

'Ibe aq.Ufer in this area has been designated a sole-sc:m"Oe aquifer 
unier the sate Dri.nJd.rq Water Act by the u.s. EPA. Ircplementation of 
the pt~ remedy \Olld serve to greatly reduce the oontribltion of 
c:art:ami.nants freD the site to this aquifer. 

Altemot;ive 01--No Action 

Alternative 01 fails to CXJ!illY with ARMs identified for the Liquid 
Oisp>sal Area and groundwater operable unit. RI data in:licate that 
MCis in groundwater and health-based action levels for oontam.inated 
soil are excee:ied in this operable unit. No actiCI"l wcW.d fail to 
address potential health risks ard fail to satisfy minimJm substantive 
regul.aticn; for closure of hazardous waste lanifills. 
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Alternative D2=Cap with Hatural Gl"Wlrlwater Attenuation 

Alternative 02 would cxmply with ARARs for closure of lardfilled 
hazal:'cbJs wastes. '1he double-barrier cap would meet c:mrent 
performance requirements l.nier 40 CFR 265.310 am minittum tec:::hnology 
guidance for cover in; of hazardous waste. 

'1he natural ~ter atteru.Jation strategy in Alternative 02 is based 
on SARA 12l(d)-Degree of Cleanup. SUbsection 12l(d) (2) (B) (ii) of this 
rule outlines "a process for establishin:) alternate ccnoentration 
limits" that is considered ~licable to ocntitiaw cbsexved at the 
Miami c:nmty Incinerator Site. '1he specific site c:xntitiaw that 
aR'ly-foun:l urder SARA 12l(d) (2) (b) (ii) (I) am (III)-are: 

- '!here are known am projected points of entzy of oontaminated 
qrcundwater into surface water. 

- Statistically significant i.rx:reases in contaminant ocuoentration 
in the Great Miami River are I"'t expected. 

- '1he remedial action includes enforceable uauures that will 
precl\D! human exp::lSUI'e to the ocntaminated groundwater at arrt 
point between the facility l::lcun:my am all known am projected 
points of entzy of ocntaminated groundwater into surface water. 

under the new SARA criteria, Alternative 02 is ocnsi.dera:l a ~ter 
clearaJp strategy that c:atplies with both dlemical-specific ani actioo
specific ARARs. '1he cxn:Utiaw listed above~ to be satisfied 
given the specific groundwater ocntamination ci.rolmstanoes ani the 
neasures built into Alternative 02 to provide groundwater m:nitorin; 
ard alternative residential drinkin; water supply when needed. 

Alternative DJ-[)cuble=Brppjer cap with GmlDj!wAter Tmatment 

Alternative DJ wall.d cxmply with ARARs because it includes a cap that 
meets both ~ fa:Seral regulations (40 CFR 265.310) ani minillum 
t.ec:mology guidance, \lhile it responds tully to the groundwater 
ocntamination issue. Relatia\Ships bebMen ARARs an:! cap ocnfiguratioo 
are di so•aed above. However, the ~ter collection an:! treatment 
system, pres mats the need to examine sane additicnal regul.atiaw. 

Pennit regul.atiaw urder the mus (40 em 122) provide a set of rules 
related to treatment system c:ti.sc:ha%9es ani therefore would greatly 
influence the design and opexatioo of the groundwater traat:ment system. 
State NPDES regulations urder ON: 3745-33 and ati.o Pemit system 
Regulations under ON: 3745-31 are CXX'&idered applicable to Alte!:native 
03. Many administrative IUles un:5er these ragulatiaw are considered 
applicable to this actiCX'l because it would affect offsite surface 
waters. '1he key requiranent w to all these regulations is 
oonsultatiat with the state rega1'dirg use of best available t:.ec:hrology 
for water treatment systems. 

/":i\ ,, ) 
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Kay ragulaticns ccnsi.dered 8R)licable to air pollutant emi.ssicns trail 
the pu p:;t8C air lltri;pin; tower inclu::ie 40 CFR 52 ancS 40 CFR 61. 
'Ihe8e ngulaticnl iqxwe limits Cl1 voc anissi.CI'ls ancS provide a 
~ tor reviw or reasonably available CXI'\t%'01 t.echnol09Y tor 
cases~ the limits are~. Regul.aticns under 40 CFR 52 
nq.Ure ocordinatiCI'l with the state regarcUnq review or new air 
pollutiCI'l sources. Prcposacl standards for voc anissicns under 52 FR 
3748 do not yet have the status of ARARs blt my serve as qu.i.dance to 
be ocnsidend tor the design of the air stri.R>in; tower. ati.o' s 
interim Air taxiaa Policy is also to ba oansidered. 

Alt:amative 04-vnrpr ExtJ:actign onS PDP with GmJndwat:.er Treatment 

Regul.aticns regarcUnq qrt:IUR!water treatment under Alternative 04 are 
applicable to the same extent as disowsed un:Ser Alternative oo. 
Requ.inments parta.inin) to cappi.ng onS clcama of a hazudous wst:e 
lardflll ~y to final closure of the Liquid Disposal Area and 
grcundwater operable unit. 'lhe double-barrier cap, installed followin;J 
c:xztpletiat of vapor extractiCI'l, \lt!Uld carply with ARMs. '1he c:b.lble
barrier c:ap is cx:nsidared awrcpriate tor final clQ!IU%'8 because the 
soU vapor extracticn prooess~e effectively reducin; the volUIDII! of 
~~ not effectively ~ nonvolatile ocntaminants trail the 
operable unit. 

'nle performance stan:Sards ocnsidered ~licable to the soU vapor 
extractiCI'l technology are set forth urder 40 CFR 264 SUCpart x
Misoellanecus units. 'lhese st.an:Brds ( 40 CFR 264. 601) qenerally 
require that the treatment technology be designed to reduce the volume 
the potential for migratiCI'l of contaminants posin; a risk to human 
health an:i the envil:aiiDEilt. '1be specific requirements of this 
perfonnance standard, based Cl1 the review ccrducted for this FS, are 
consistent with the intent am design of Altemative 04. 'lherefore, 
the soU vapor extraction tedlnology is ccnsidarecl to carply with 
ARARs. 

voc .W.iaw trail the soil vapor extract.i.CI'l unit \Glld be similar to 
thcae f%'tllll the air st:rippinq t:echnology described under Alternative DJ, 
so the air aissim regulations di sotsc;ei urder Alternative DJ ~d 
~Y to Alternative 04. 

Alternative [)4A=fo);)dified Vapor Extraction and cap with Grourdwater 
Treatment 

Alternative D4A ~d oarply with ARARs because it includes a si.nqle
barrier cap that meets current fa:iera.l r.gulations (40 em 265.310) ard 
state regul.atiCI'lS (OAC 3745-27-09, 10, and 12 ard prqJOSed closure 
regulations 3745-27-11) while also respon:li.n; tully to grcuniwater 
oontaminatiCI'l. Performance starxiards applicable to the soil vapor 
extractioo t:echnology are grourdwater cleanup would be as described for 
Al. temative 04. 
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Disc:harqe to the Troy IOIW Jl'llSt meet the provisions of the Troy Sewer 
use ordinance described earlier. Pretreatment WCAlld be required if the 
pravisic:ns cannot be met. Disc:harqe to the IOIW 1IIJSt also meet state 
requirements for pemit:tin; (OAC 3745-31) ani pretleatment regulatims 
(CW: 374S-o3). In additiat, the disc:harge 1IIJSt meet pretreatment 
req.tirements of the federal Clean Water Act ( 40 CFR 403) • 

Alternative 05-Incineration with GrgJrpwaW Treatment 

Regulations pertainin;J to qrourdwater treatment are disoJSsed un:ier 
Alternative OJ. Actions unique to Alternative 05, inclu:ii.rg excava
tiat, t:.alporary storage, an:i in::i.neratiat of hazardcAls materials 
require oonsideratiat of other regulations. 

SUbstantive regulations un::ler 40 CFR 264 SUbpart I-Storage centainers
-shalld be ax'ISidered at=Plicable when they oonoem t:eq:lorary storage of 
hazardous wastes prior to in::ineratiat. Regulations related to 
permanent storage of hazardous wastes may be ocnsidered relevant ani 
apprcpriate when they are deemed necessary for short-te.tm protacticn of 
p.lblic health ani the environment during clearup. Regulations urD!r 40 
CFR 264 SUl::part <r-Incinerators would be cxnd.derad applicable for 
in::ineratiat of hazardous wastes. Hazardous waste in::inerator 
performance stan:!ards un:ier 40 CFR 264.33 ~ ocnsidered praninent 
rules for this actiat. 'lhese standards require a 99.99 percent 
destzuctiat ani remcval. efficiency for principle cmJ8nic hazaxdous 
cx:nstituents. 

state of auo air p:)llutiat ocntrol regulations ocnsidered applicable 
to this actiat include rules umer cw: 3745-15, -16, -17, ani -21. 

A. Deteminatim of CleonuD StmxJ.u!'& 

In acx:D:rdanoe with EPA policy (See "Interim Qlidance en CDrpliance with 
Applicable or Relevant and Appropriate Raquiraments," dated July 9, 
1987) the Ma.vinn Qx1taminant Levels (!Cis) established under the Safe 
DrinJcing water Act are qeneral.ly the 8RUicable or relevant and 
~te requirements for det.erminin) clear~.~p levels for 
qrcundwater. las are first ccnsidered as clearup stardards for the 
qrcundwater. However, because of om,lative health risks, the M:ls may 
net be sufficiently protective of human health. Also, las do net 
exist for JIII!U"'Y cx::q:x:JUnds. 'lberefore, health based stardaJ:ds of 1 x lO
s c:urrul.ati ve excess lifetilne cancer risk and a dlrcni.c hazard in:Sex not 
to exceed 1, are set as the qrourdwater cleamp standam at the waste 
baJn:!azy. A 1 x lo-s risk level is ccnsiderec! apprcpriate cnly within 
the waste ~ \there deed restrictions will prevent installaticn of 
wells. A 1 x 10 excess lifetilne cancer risk IIIJS't be met at the 
nearest receptor. In addition, the M:Is DUSt, at a miniDJm, be met for 
a parti.Oll.ar CXIIpOU1'd at both catpli.al'a! J:Oints. 
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Althca.Jgh specific oonoentration levels required for 
clelll'q) are not estaDli.shed at this time, the c::uaulati ve risk 
calc:ulaticn an:! the chrcnic HI c::alOllatia'l are dependant upon the 
o:xacart:laticns pzasant in the~ water. 'lbe health basad staR:Ia.l'd 
allows for evaluatin; different ClOI'1taminants at different 
COIIOidrt:laticcw that may be present in the groun::t.later at the tu. when 
the grcundwatar ext:ractia'l system may be terminated. Different 
~ will be rtD:Wed fran the grcundwater prefenntially. '1b8 
mcbllity an:! oriqinal O:XDiittratia'l of a o:nt:am.inant wUl be ~the 
factors that dat:enDine the time required for rtiiiOVal tn:a the 
groun::t.rater. Arrivirq at specific o:xM:l811t.ratia'l levels for in:!ividual 
ClOI'Itallinant buac:i a'l the CliiUl.ativa health risk is ocnsistent with the 
~ for an AC:L under ~ because they are protectiw of tuDan 
health an1 the envimnuent ani because of the direct xwlaticnshi.p 
between the haal th based stan:!ard ani an asscx:iated oaca ltratia'l 
level. 'lba factors in 40 CfR Part 265.94{b) were ocnsi.dared. ~the 
clean.Jp standards were detemined. 

'1he cleara.Jp standards are consistent with an::l mz:e strin;Jent than the 
water quality criteria for protection of human health for ~em 
of water only. u.s. EPA oonsiders a a.mulative .,..,... c::anoer risk of 
1 x 10-4 to l x lo-7 to be an aooept:able risk ran:;pa. '1ba cl~ 
standard requires a a.mulative e."<""8Ss c:ancer risk of 1 x 10-5 at the 
waste boundary, so excess canc:er risks for all ~ DUSt 
nacessarUy be within the 1 x 10-4 to 1 x 10-7 or below rarqe 
identifi.e1 in the water quality criteria document. 

s. a:mplionoe Points 

'1he poil"Jt of c::x::r~pliance for the ~, the 1 x lo-s amlll.ative excess 
lifetime cancer risk level and the dlrcnic HI of 1 is at an::l beyon:1 the 
waste boundary; or fran a practical standpoint, the G;Je of the cap. 
'1he remedial actia'l includes a nulti-med.ia cap CNer the site. Deed 
restricticns restrictin;J use of the site are a part of the remedial 
actia'l. 'lherafore, the aquifers do not Lecxaue actual or potential 
SCAl1"C8S of drinlcirq water until they raadl the waste boundary. '1he 
waste boundary is therefore, an appropriate poil"Jt of oc:Jlt)liance for 
gra.n:iwater clMnlp standards and is ocnsistent with 40 ~ Secti.cm 
264.95. A aea:rd ~lianoe point for the !Cis, the 1 x 10-6 
o•,latiw emess lifetime cancer risk and the chra'Lic HI of less than 
1 in the gra.n:iwater is the nearest receptor. Because use of the 
gra.n:iwater can occur beginnin; adjacent to the waste tnln:Saries, 
ce~~plianoe points are the same. 'Ihe CC~tplianoe points awly to both 
the shallow and deep aquifers. 

c. Technical Inpracticahility 

'Ihe possibility exists of not beirq able to technically meet the 
cleanup levels. 'therefore, provisions for making such a claim JlllSt be 
caretully developed. Section 12l(b) (2) of SARA allaws for a waiver. 
Generally the aFJProac:h to a waiver of the cleanup levels based on 
technical .ilrpracticability should be based on infonnatioo developed 
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durin; the operation of the selectsd gro.mdwater extraction an::1 
treatment system. A m::nitori.J'¥1 program 11'IJSt be carefully designed to 
davelcp needed information. 'nlis infonnatia1 DUSt then be evaluated 
fran both an OYerall qualitative perspective and a quantitative 
pen;pective. '1he qualitative evaluatioo shculd include, ~ other 
thin;Js, water quality at extractioo am uati.tori.n; wells, possible 
D:XtificatiCX\5 to the extractioo system that cx:W.d help adtieve clearup 
levels, and an ~ assessment of the iDpact of ~ 
cperatia1 of the ext:nction system. '1he quantitative evaluatiat shalld 
ocnsider, am::n;J other t:h.i.n;Js, a statistical analysis of oxrt:aminant 
ocn::entratiCX\5 CNer time and the OJDil.lative mass of CXI'1t:aminants bein] 
rarcved .by the extractiCI'l system c:xmparecl to the mass of ocntaminants 
rema.i.nin; in the aquifer. '!be C]I'QlfXlwater model develcped as a part of 
the RI JrUSt be calibrated and verified for oxrt:aminant mass transport 
to aid in predictin;J aquifer behavior and det:eJ:min.irq if cleaBJp levels 
are met at the det:erminecl cxmplianoe points. 

An evaluatiat of the air emissions JrUSt be made to detexmine if they 
present an unac:x.ptable threat to human health and the envi:taiUE!:nt. 
'lhrae catp::I'Wl1ts of the selected n!IDSdy emit to the air: 1. the air 
stripper in the grcun:t.rater treatment system if required for 
pretreatment 2. the vapor extractia1 system and 3. the explc&ive gas 
ventin:1 system. 'lbese three sources JIIJSt be ocnsidEad in QC'IIi)inatiat 
and the potential human brpacts fran the total air f!llli.ssiats fran the 
site evaluated. As with the ~ter clearup standarcl, air 
emissiatS JIIJSt nat exceed a 1 x 10-6 excess lifetime cancer risk level 
or a dlrati.c hazard index (HI) of 1 at the nalli'Et racaptor. B1a' or 
other auo standards JDJSt be met. 

In acxx:~rdanoe with the auo Administrative Q:de 3745-27-12 Explc&ive 
Gas Mati.tori.n; for Sanitary I..anifills, the methane level at the site 
will be mcnitored and if necessary a ventin; systall will be designed 
and ilrplemented. 

RodiatiaJ 

At another SUpertund Site in Regia1 v ndcn was disccvared 8C9mulated 
m camm at-ottea used in treatment of grcun:lwater. Radon was 
pJ:MMit at levels that posed a potential threat to human haalth and the 
mwirc::nDent. '1ha radcn was naturally oocurrin;. 

Because of this fi.nr:iirq, radon will have to be considered in 
ilrplesnent.in; the selected remedy. For exmrple, soil gas supl.in; 
~ the ~ign investigation pwre ll'USt be performed and 
m:xU tori.n;J of air emissiCX'lS an::1 carbon usa::l in any treat:ment process 
JDJSt be performed. 

Radon DUSt be factored into the calc:ulations to detemine if the 
cleara.tp standards for air, described above, are met. 
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Bac:Jcgrcurd levels for i.norganic:s can be fan:i in ~ J Tables J -1 
an:l J-2 of the RI report. Ba.cl<grtlun1 levels for organics are 
considered to be non:Setectable. 

STATE AUD'WQ 

'1he state of auo has indicated that it sur:ports the selected lWDIIdy 
for the Miami co.mty Incinerator site. A letter to this effect freD 
the Dira:tor of auo EPA is expected. 

strcn;J CX"''IU'\ity suwort has been .irdi.cated tar the l"aal8dy pz• ipJSed by 
the lllsiness and Indust1y F.nvi.raiDental Ccmaittee (BI!X:) • Local 
i.nilstries and elected officials S"UCO:JlY SI.JA'lC)tted the B.Jsinasa ard 
Indust1y Envi.rcmental camdtt:aes 1 clean.~p pz• ipOMl pz aaeutad at the 
p.lblic meetirg on April 6, 1989 and also includld in an April 11 snx:: 
evaluation of the BIEX: ani u.s. EPA pxoposec:l plans that was suta.itted 
duri.nq the public cxmnent period. At the public maet.in; and in the 
April 11, 1989 evaluatioo, the BIEX: pzoposed cleanJP included soU 
vapor extractioo treatment for the Licpicl Disposal Area. '1he BI!X: 
pzq:a:al dated April 26, 1989 did net include soU vapr extzaction 
for the Liqui.cl Disposal Area. Instead the April 26, 1989 anx: olll'er1ts 
pt'q)068Cl grcun:t water rem:::wal and natural attenJatioo for the area. 
EPA has selected vapor extraction for this area because of the 
preference for tzaat::ment expressed in SARA. 

Because the remedy prqa;ed in the Record of Oec:ision for the OYeral.l 
site, is close to the anx: pl""p')Sal, the remedy is 8lCp8Cted to be 
acxeptable to the camuni.ty. A detailed diso,ssion of the anx: plan is 
included as part of the Respol ~iveness SUrmary. 

X. '1HE m fX"7E? REMEDY 

'1his site has seven areas of ooncem. 'Ihe selected remedial 
alternative tor eadl of these areas is: 

A. South IWtill - closure aooordinq to state sanitaey landfill 
racpi.rements. Alternative AJ has been selected. 'lbe major 
a:arp:uents ot the selected alternative are: 

- Fence lan:ifill area and post wamirq signs 

- Deed natifications;prcperty use restrictioos to prohibit use of 
groundwater and prevent e>cpoSUre to contaminants 

- Qrgoi.nq trati.tori.nq 

- Grade and cap landfill with single barrier cap 

-
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B. North I..arpfill - closure acx::orc:tin; to state sanitaey landfill 
• requirements. Alternative B3 has been selected. The major 

c:x:mp::nents of the selected alternative are: 

- Fence landfill area ani post wamin; signs 

- Deed ~ficatiayprcperty use restrictiCX'lS to prchibit use of 
gi'"Qln:iWater and prevent exposure to cxntaminants 

- ~ing :ar:nitori.R; 

- Grade am cap lanifill with sizgle barrier cap 

c. Ash [)i.spgel Pit ard Ash Pile - :t:"ellX:7V8 to North or 5o.Ith I.ardfill. 
Alternative C3 or C4 has been selected depen:1in:} Cll'\ the need for 
treatment. 'lhe major CXIIpCnellts of the selected alternative are: 

- ExcavatiCll'\ an:l cx:nsolidatiCll'\ of ash wastes and ccnt:aminated soils 
aTto the North or south Ian:ifill 

- Badcfill an:l veqetate excavated areas 

Treatment if required umer R::RA 

0. Liquid Djspel Area ani CjrglrJiwater - vapor extractiCll'\, ~ter 
p.mp and treatment, capping. Al.t:.cnative D4A '-'hic:h is a 
mr:xlifdicatiCll'\ of Al.t:.cnative 04 has been selected. 'lhe major 
<X:Ii\X)ne1'1ts of the selected alternative are: 

- C'lri]Oing :ar:ni toring 

- Grade and cap site with dcuble barrier cap 

Vacuum extracti.CX'l of VOCs frail waste and soils 

- Vapor~ cartxln treatment or equivalent, catalytic axidatiCll'\ 
or other 8RirCPriate treatment ot the echaust 

- P\mp and tnat ocntaminated ~ter with di.schaJ:9e to Trey 
POIW with pretreatment, if neoessaey 

- Ccntirue cx:u leC'ti.Cll'\ of residential and oc:mnercial grcurdwater 
users to a potable water supply 

E. Fonner 5rnlhhlia..r wastewater I.oqoon Test soils/ash for cx:~~plete CIP 
organic;inorqanic parameters incl\X!izq cyanide CXIIp:Alr1ds. An 
evaluatiCll'\ will then be oon:iucted. to deteJ:mine if arrt further 
acticns are required. 'lhe same type of evaluatiCll'\ as oon:iucted. in 
the ~ Assessment (FA) for other site areas will be 
cxrducted. If required, the contaminated material would be remaved, 
treated if necessaey an:l placed in the North I.ludfill. CleanJP, if 
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I"MM'&ey, ~d be to bacJa:jrcJl.D1d levels of lead ani any other 
ccntaminants of c::alOem which are identified. 

F. staizwt Soil ArM - no actia'l. 'lhis area has a law level of sane 
OOI'1talllinant bJt the risks associated with these ocntaminants do not 
warrant turther action. 

G. 'f111Mn Trit&Jtary Testinq of sedi.mnts will be ocn:!ucted to 
detemina the sa..rroe of ocntaminants in the area. Suples will be 
analyzed for base-neutral c:atp:JJI'dl, pesticides, PCBs and cyanicSe. 
An evaluatia'l will then be c:x::n:h.Jctad to detaJ:mina if any turther 
actiaw are requir.:l. '1ha same type of eval.uatiat as ccnducte:i in 
the~ AssmS""Vlt (FA) for othar site areas will be 
oon:lucted. Results will be~ to standards and criteria to 
see it there ~d be an effect on the acpatic CXIIIIID'lity. CleanJP 
of this uea, if necessary, '-ICU!d be to a hazard. index of less than 
a'\8 for ncn-carcinoqens ani to a 10-6 total lifetime risk level for 
carcinoqens via direct ocntact. ClearJJP '-ICU!d also be protective 
of the aquatic CX7'1'1.D'li.ty. 

H. GrqJrJiwAter users - o:mection to City of Trf:rt water supply. 
Because of the CXI'1taminaticn of residential wells by organic 
c:bemical.s, these resideuoes are bei.rq o:xsnactad to the City of Troy 
water supply with the ocnsent of the well owners. 'lha wells with 
higher levels of ocntaminants belcn;irq to r.idenoes and eusiness 
in the uaa have been taken out of service because of the acute 
threat involved. 'lhe remainirq residences have water 1llhi.dl poses a 
dlronic health threat that is clearly unaooeptable over the l~ 
term. cnoe these residences are oonnected to city water, the wells 
shculd be closed to prevent their use an:! possible cross 
ocm.aminatioo of the city water supply. New wells should net be 
drilled until the aquifer has been cleaned up and the gl"CURiwater 
can be oonsiderad safe for human oonsurrption. 'lhe length of time 
this wUl take c:amot new be estimated t:ut it can be anticipated 
that it will take many years. 

XI. STl4VItl« 1£U8ID:Nl.Tia§ 

A. P'Ytes+1m of Human Health ani the Enviroment 

'1his ralady will eliminate the exposure to ocntaminants by the 
gl"CURiwater users dc:lwD;ractient fran the site waste areas. lelidents 
ani blsinesses Wi.c:h ~ usirq gralndwater fran the <XX\taminated 
aquifers will be ocnnected to the city of Trf:rt water supply. Vapor 
extractiat of the liquid djc;rosal area, p..Ml)irq ani treatin:} the 
groundwater and ~irq the north ard south lan::lfills and liquid 
diSfOMl area will serve to cleanup the <XX\taminated aquifers. 'lN:se 
actiaw will also serve to eliminate the di.scharqe of ocntaminants to 
the Great Miami River. 

0 
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'Ihe deed natification,/prcparty use restrictions will prevent a 
develq:ment of the site an:i possible use of qrcun:iwater beneath the 
site. 'Ihe&e restrictions will also prevent the p:rt:ential. exposure of 
tuture site users to cxntaminants in soils which c::o.lld ClCXlJr during 
develq:ment of the site. 

Fencin;J am cawin:J the north am south lan:ifills ard the liquid 
d j sposa1 area an:i remcvirq the ash to the north lan::lfill will prevent 
e>eposure both to trespassers am wildlife through direct mntact with 
surface cxntaminants. 

B. "lhe remedy will attain all applicable or relevant an:i apprc::priate 
Federal an:i state requi.restents (ARARs). ARARs specific to the 
selected alternatives are djso 1ssed in greater detail in the 
SUimlal:y of carpmt.tive Analysis of Alternatives sect.ioo. Other 
ARARs for this site are: 

Law, Regulatioo 
or stan'am 

FEDERAL 

Clean water h:t 

Sglroe Of LaWJReaulatiOD 

GlA Sectioo 301(b) (2) 

'Ihe treatment of extracted grcqUwater prior to ~ to plblicly 
owner treabnent works is regulated by Sectioo 301(b) (2) '-hlch requires 
the applicatioo of Best Available Techno!~ (MT) eccucmically feasible. 
MT is detel:mined oo a case-by-case basis pursuant to Sectioo 402 (a) (1) 
of the Clean Water Act usirq guidelines in 40 CFR 125. 3 

Resooroe Cl:lnservatioo an:i 
Racavery h:t 40 CFR SUbpart G 

~ Sectioo 265.310, SUbpart N, specifies the performance base::! 
standar:ds for o::wer at final lan::lfill closure. 

After clcsure ia caaplet:ad, the substantive mcnitorin;J ard mai.ntenance 
post~aaure ~ ccntainecl in Sectioo 265.117 through 265.120 of 
SUbpart G will be ocnducted. 

Safe Drinkin:) water h:t Safe Orinkirq Water 
Act, 40 CFR 141 
through 143 

'Ihe SIJolA ard correspcn:iinq state standards specify maxi.JDJm CCI1taminant 
(M:ls) for drinkirq water at plblic water supplies. ccnt:aminants for 
which M:ls are specified JlllSt, at a minillum, achieve MCI.s. 

Ir1tergovenJnen 
NatiCXlal POllutant Discharge 
Eli.minatioo System (NPOES) 
Pemit 

P. 

GlA Sectioo 402 , 
40 CFR 122, 123, 
125 SUbdlapter N 



Iaw, Algulation 
gr stm"n1 

PLetreatllaJt Regulatia'lS 
for EXi.st:.in; and New 
Scw:t::es of PollutiCI'\ 
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Sguroa of Iaw/Regulatia'l 

40 CfR 403 SUbdlapter 
N, fWPCA 

Pret:zeatmnt of ext:.racted grounr::lwater to o:x atrol disc:harge of toxic 
pollutants to IILD't.ici.p&l. treatment systaD. 

Or::o ~pticntl safety and 
Health Act (CSL\) 

29 CfR 1910 

'llle selected ranwJiaJ acti.CI'\ oontnctor 1IIJSt davtiop ani iltplanent a 
health and safety pro;nw for its workers if such a progtam does net 
already exist. All ~ite workers 1lllSt meet the miniliiJIIl t.rai.ni.n;J and 
medical moni.torin;J I"'qlirements ootlined in 29 em 1910. 

'llle Clean Air Act identifies am regulates pollutants that ocul.d be 
released durinq earth-tlolinq activities asso:iatad with ragradi.n; an::l cap 
installatiCI'\. CM SectiCI'\ 109 ootlines the criterial pollutants for 
which Naticntl I.Jd:)i.-Jt Air Quality stardatds haw been established. 

~ GUidance Document landfill Design Liner Systems an:i Final o:Mlr. 

~ 

Ohio mas Permit 

Ohio NPIES Regulatia'lS 

Ohio Permit to 
Install New Sources 

Ohio Water QJ.ality 
Stardards 

ON:: 3745-31-oS 

Ohio 1dministrative 
Cede: 3745-33-o1 
through 3745-33-10. 
Authority qranted by 
Ohio Water Pollutia'l 
control Act, ORC 6111.03. 
OR:: 6111.042 

ON:. 3745-3l-o2 

Ohio l!dmini.strative 
Qxie: 3745-1. 
Authori'cy granted by 
Ohio water Pollutia'l 
Control Act, ORC 6111.041. 



Law, Regulation 
or St:Ar-rla m 

Ohio Pretreatment 
Regulaticn; 

Ohio Water ~llution 
COntrol Act 

Ohio General and 
Misoellaneo.JS Air 
~llution Regulations 

Ohio Air Pollution 
COntrol Laws 

Ohio regulatioo oo Air 
Permits to ~te 
and Variances 

Nuisance prevential 

Pollution of ''Waters 
of the state" 

Explosive Gas Mcnitorin; for 
sanitary Ian:ifills 
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Source of raw/Regulation 

Ohio Administrative 
QxSe: 3745-3. 
Authority granted by 
Ohio water Pollutioo 
Control Act, ORe 6111.03. 

ado Revised a:xte: 
6111.01 to 6111.08. 

Chio ltdmi.ni.strati ve 
Cede: 37 45-15-04. 

Ohio Adm.inistrative 
Cbde: 3745-15-o7. 

Chio Administrative 
Cbde: 3745-15-oS. 

auo Revised Cede: 
3704.03 

Ohio Adm.inistrative 
Ccde: 3745-35 

auo Revised 
Cbde: 3767 

auo Revised Code: 
6111.04 

ado Administrative Ccde: 
3745-27-12 

In additia1 to these prclllll.gated regulations certain state policy and 
pz• p::aed regulations outlined below are to be considered: 

Draft State Regulations 
Final Closure of sanitary Landfill 
Facilities 

cw: 3745-27-ll 

Expected to be fully prarul.gated by october 1989. 
Sets forth minillum design standards for sanitary lan:ifill closure. 

State lardfill design st:an:Jard widely ~lied regardin;J 1 X 10-7 atVs 
soil permeability of sin;le barrier 24" CXI!pllcted - clay cap. 



-sa-

C. 9?'t Effec;tiVMf"' 

'lbl alect:ed J:WIIIdy tor the north and SCllth landfill and the ash pile 
and. pit CX'I08 tb8 ash has been placed in the north lmntill is 
prescril:led by et~~plianoe with State solid waste landfill cloaure ARARs. 
'lha ran:J8 of altemative actions to maet closure req.drements is very 
limited. 'Ihereto:re, the selected alternatives are essentially c:cst
effective because it is the least expensive alternative which satisfies 
saic1 regulations. 

'lbe selectia'l of vapor extractiat for the licJUd di spwal area is 
"eena1 cost effective since it is one of two :remaii• ..U.ch a:W.c1 be 
ettec:tivaly used tor this area. '!he other alternative is .incinaratiat 
of tb8 material. '1his wculc1 ccst six to sewn tims • 1lllCb withcut 
produci.rq a pz:upottionate benefit. Incineraticn woulcl leave a nsidue 
\rhic:h would need to be djS[X"'S«! of at site or taJcen to an awzCJpLiata 
landfill offsite. 

'!he puzrpinq an:i treatinq of the groon:iwater is the all.y viable 
alternative to deal effectively with this ccntaminaticn problem. It is 
therefore, exiSt-effective by definitiat. 'lhis is the standard metho::1 
for groundwater cleara.JP and is widely ~lied at SUparturxi sites. 

o. utilization of Pemanent Solutions and Al.terpative Treatment 
Techrplogies to the Maxinyn Extent Practireble 

'Ihe alternatives selected were det.ermined to be the most awzop:a:iate 
ones for each area of the site where they are bein} utilized. 'lha 
liquid djsposal. area and the groundwater required alternatives \rhic:h 
were c::x:mpatible with both areas. Vapor extracticn, groundwater p.mping 
an:i treatirg an::t alR)in;J will provide a permanent remedy for the areas. 
'Ihey also exhibit a preference for t:t:eat:rnent as a pr.incipal element of 
the remedy. 

A permanent remedy involvirg treatment or recovery technolo;ries was not 
selected for the lamtill areas. Peimanent remedies involving 
treatment or incineration were evaluated ard were judged to be not 
practicable for the site. 

ARUicaticn of treatment and .incineratioo tecnnologies would be 
ilrpractic:able for the followin; reasons: 

- Hazardous substances were a~y placed haphazarc1l.y within 
the landfill waste mass durirq cp!ntioo. Segnqatim of 
hazardc::l.Js frau non-hazardous waste ~<1 be iqlractical. 
'Iherefore, treatment W\::llll.d be required for the entire waste mass. 
'Ibis was considered: 1) not tec::hnical.ly practicable, 2) not 
prudent because of the potentially greater risk to human health 
an:i environment caused by excavation. 
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- 'lhe estimatEd cost of thermal treatment would be extremely high 
ani require many years to c::atplete. 

- Full ARAR c::atplianoe would be achieved by landfill closure which 
~d be protective of human health an::l c:xst effective. 
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P 0. Box 104i. 1100 waterMark Or. 
CotumDul. Otuo 432ee·01<49 

July 5, 1989 

Mr. ValdiS V. AdlmkUS 
Aeg\onal Adm\nlstrator 
U.S. EPA, Reg\on V 
230 S; Dearborn Street 
Ch\tago ll 60604 

Dear Mr. Adamkus: 

= 
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In rtSDonse to your June 30, 1989 letter the Oh1o Environmental Protect\on 
Agency (On\o EPA) has reviewed the draft Record of Oec1s\on for the M1am1 
County Incinerator s\te 1n Troy, Ohio. 

Ohio EPA concurs with the selected remed\al act\on presented In the June 
21, 1989 ROD, with mod1f1cat\ons discussed June 27 and 28 between the 
Region's Re .. d\al Project Mlnager and Oh1o EPA's Project Coordinator. 

If you have any Questions or concerns regarding this \ssue, feel free to 
call 111e. 

Sl~~~ 
Richard L. Shank, Ph.D. 
0\rtctor 

Rl.S/KAD/lz 

cc: Mike Starkey, SWDO 
Jenny Tlt11, DCA 
Dave Strayer, DCA 
Kathtr\ne Davidson, DCA 
Tony Rutter, U.S. EPA 
Cra\g Liska, U.S. EPA 
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I~TRODCCTION 

The United States Environmental Protection Agency (t:.S. EPA) with the Ohio 
Environmental Protection Agency. has completed a Remedial Investigation and 
Feasibility Study (RI/FS) for the Miami County Incinerator Site at 2200 North 
County Highway 2S·A. Troy, Ohio. During the Rl. information was gathered on 
the nature and extent of contamination: as part of the FS, alternatives for 
remedial action were developed and evaluated. At the conclusion of the FS. the 
U.S. EPA prepared a Proposed Plan that identified recommended alternatives 
for remedial action at the site. At a public meeting on April 6, 1989, the U.S. 
EPA presented the findings of the Rl/FS and issued its Proposed Plan. 

This Responsiveness Summary addresses the comments received during the 
recent public comment period. presents U.S. EPA's response to the comments, 
and describes how they were incorporated into the decisionmaking process. All 
comments received from the public were considered before the U.S. EPA 
selected its final remedy for the site. 

The Responsiveness Summary is divided into three sections: 

o Overview--outlines the proposed remedial alternatives presented in 
the FS and at the public meeting. 

o Backp'ound on Community Involvement--provides a brief history of 
community interest and of concerns raised during the planning 
activities. 

o Summary ot Public Comments--presents both oral and written 
comments and the U.S. EPA's responses to them. 

OVERVIEW 

On March 26, 1989, the U.S. EPA released the Miami County Incinerator Site 
Final Remedial Investigation and Public Comment Feasibility Study repons to 
the public for review. The public comment period ended on April 26. During 
the FS, remedial action alternatives were developed and evaluated for the South 
Landfill, the Nonh Landfill. the Ash Pile and Ash Disposal Pit, and the Liquid 
Disposal Area and Groundwater. The array of alternatives considered are 
presented in Table l and described in detail in the FS report. 

After careful consideration, the EPA issued its recommended remedial 
alternative, as identified in its Proposed Plan. consisting of: 

--



OPERABLE UNIT AND 
ALTERNATIVES 

SOUTH I.ANDFIU 

AI NO ACTION 

A2 SOIL COVE!< 

A3 SINGLE BARRIER CAP 

NORTH lANDFILL 

II NO ACTION 

12 SOIL COVER 

13 SINGLE BARRIER CAP 

.. DOUBLE BARRIER CAP 

ASH "LE AND ASH DISPOSAL "T 

Cl NO ACTION 

C2 SiNGLE BARRIER CAP 

C3 CONSOLIDATION WITHOUT 
TREAtMENT 

C. CONSOLIDATION WITH TREATMENT 

LICIIID DISPOSAL AIEA AND 
GIOUNDWAitl 

Dl NOACTION 

-· I D2 CAP WITH NATUQAL G~UNDWATER 
i ATTENUATION 

... 

I» DOUSLE BAARIER eN' WITH 
GI?OUNOWAT£R TREATMENT 

CW VAPOR EXTRACliON AND CAP 
WITH GQOUNDWATER TREATMENT 
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t/ 
"" D5 INCKRATION WITH GROUNDWATER f/ f/ 
~ mEATMENT I 
~L---------------------~~~~~~~~~--~--~ 

LEGEND 

t/ TECHNOLOGY TO BE IMPLEMENTED 

NOTE: 
Refer to Chapter • of the Fau•btlity Study Rapon for c»aenp11ons 
of requ.remants common to all alternatives II.ICh u •nslltullonal 
actiOns, flood control, and groundwater monuonng. 

TABLE 1 
SUMMARY OF ALTERNATIVES 
MIAMI COUNTY INCINERATOR 
RESPONSIVENESS SUM~RY 
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o ~ single-barrier cap for the South Landfill 

o A double-barrier cap for the ~orth Landfill 

o Consolidation with treatment. if necessary. of the contents of the 
Ash Pile and Ash Disposal Pit (subject to the Land Disposal 
Restrictions of RCRA) 

o Vapor extraction. groundwater pumping and treatment. and 
capping for the Liquid Disposal Area and Groundwater 

o Access restrictions, groundwater monitoring, and alternative water 
supply 

Numerous oral and written comments on the Proposed Plan and the RI and FS 
reports were submitted to the U.S. EPA during the public comment period. 
Comments were received from: 

o Thirty-seven area residents, businesses, and industries 

o Sixteen local governmental agencies 

o The Ohio EPA 

o The Business and Industry Environmental Committee (BIEC) 
representing a group of potentially responsible panies (PRPs) 

Many of the public comments acknowledge similarities in the U.S. EPA 
recommended alternatives and those submitted by BIEC during the public 
comment period. Others expressed suppon for the BIEC plan because it is 
perceived to be more cost-effective and to encourage local involvement. After 
consideration of the BIEC plan and other public comments. the proposed 
alternative was modified and presented in the Record of Decision (ROD) as the 
selected remedial action. 

BACKGROUSD ON COMMuNITY INVOLVEMENT 

A Community Relations Plan for the incinerator site was prepared in September 
1984. As pan of the plan, a mailing list of all interested persons was developed 
early in the RI. The list includes about 100 names. To date. four fact sheets 
have been distributed to the communitv to advise local citizens of the Superfund 
activities at the site. The fact sheets summarize site activities, findings. and 
future plans. 

., 
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A public meeting-was held in Troy. on September 10. 1986. to discuss the first 
phase of the RI. A second public meeting was held on April 6, 1989. The final 
RI report, the endangerment assessment. the FS report, and the Proposed Plan 
were discussed at the meeting followed by a question and answer session. These 
documents are included in the Administrative Record. and were available for 
review at the Miami County Public Library and at the Miami County 
Commissioner's Office. 

The public comment period lasted from March 27 to April 26. Comments were 
accepted by mail and at the public meeting. All comments were considered 
when the ROD was prepared. 

The BIEC represents businesses. industries, and county and city governments in 
Miami County. It was formed in 1984 when the incinerator site was placed on 
the National Priorities List (NPL). The purpose of the committee is to 
coordinate a privately funded, cost-effective response to the cleanup at the site. 

SUMMARY OF PUBLIC COMMENTS 

Comments received during the Miami County Public Comment period have been 
organized and paraphrased to facilitate U.S. EPA response. The actual 
comments arc retained in the Administrative Record available for public 
inspection from the U.S. EPA Region V in Chicago. 

COMMENTS FROM THE BIEC 

Comments prepared by the BIEC were received in the form of two documents: 
the first dated April 11 and the second on April 26. The U.S. EPA has decided 
to address the earlier document only briefly, since many of these comments arc 
the same as those from the later report titled Comments on Rl/FS and Proposed 
Remedill/ Pkm, Miami County lncineralor Sile, Miami Cou11ty, Ohio. The EPA 
responses to the report arc organized to follow the organization, section 
headings, and page numben of the BlEC report. 

BIEC's Coyer Letter to U.S. EPA dated April 26. 1989 

1. Comment, page 2. paragraph 2: Over 99 percent of the waste disposed 
of at the incinerator site can be characterized as municipal waste. 

U.S. EPA Response: The EPA agrees that the facility was operated as a 
municipal landfilJ but does not concur that 99 percent of the waste is 
municipal (residential and commc:n:ial) in nature. The Miami County 
monthly waste tonnage records and ledgers identify daily amounts of 
''residential" and "industrial" wastc=s received. A preliminary review of 
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those recor~ indicates that approximately 30 percent (by weight) of the 
monthJy wastes received was classified as industrial tonnage. However, 
the reported tonnage and types of wastes are of little consequence when 
considering the analytical findings of the RI. The data indicate that many 
hazardous substances are present in the subsurface soil and wastes in the 
Liquid Disposal Area and in the groundwater downgradient from that 
area. 

Comment. page 2. paragraph 3: Liquids were disposed of for only 1 year 
and "in the RIIFS, U.S. EPA's consultant stated that over 30,000 gallons 
of hazardous waste were disposed of at the site on a weekly basis." This 
figure is "a gross exaggeration of the volume .... To rely on that wholly 
inaccurate estimate of liquid wastes disposed of at the site in light of 
known facts, would be irresponsible, arbitrary. and capricious." 

The EPA did not base the remedy on the reported volume estimate of 
liquid waste disposal at the site as suggested by the reviewer but upon the 
degree of contamination and the public health and environmental risks 
posed by the contamination documented in the Rl repon. 

U.S. EPA Response: The estimate of 30.000 gallons of industrial liquid 
waste per week is from a statement signed on October 31, 1973 by 
Donald Hiser, who was the Miami County Sanitarian. The commentor is 
incorrect in claiming that both the RI and the FS repons state that 
"30,000 gallons of hazardous waste" were disposed of at the site 
Mr. Hiser's memorandum is cited in both reports along with the 
statement that "it was estimated that nearly 30.000 gallons of liquid waste, 
primarily waste ail, were being accepted weekly." The EPA did not base 
the remedy on the reported volume estimate of liquid waste disposal at 
the site as suggested by the reviewer but upon the degree of 
contamination and the public health and environmental risks posed by the 
contamination documented in the Rl report. 

The EPA acknowledges Mr. Brookhart's affidavit signed in April 1989 
stating that liquids were accepted at the site for 1 year in the early 1970s, 
but the EPA has information refuting that claim. The data base and 
Liquid Waste Report prepared by Techlaw/Resource Application, Inc. 
and based on a review of 87,000 weight tickets indicates that liquid waste 
transactions were reponed over se,·eral years. BIEC has access to that 
data base. In addition, statements from those who have disposed of 
waste at the site gathered under the provisions of Section 104(e) of 
CERCLA indicate liquid wastes were disposed of at the site as late as 
1977. 
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3. Comment. page 2. paragraph ~: There is a probability that there are 
offsite sOttrces of groundwater contamination that should have been 
investigated. 

U.S. EPA Response: The EPA believes the groundwater contamination 
documented in the RI report is the result of disposal practices at the site. 
The area of contamination is hydraulically downgradient of the site, a 
large plume of contamination consistently occurs between the site and the 
fanhest limits of contamination. and the specific contaminants are 
generally consistent within the plume. It is not known, but possible that 
offsite sources of contamination may exist. 

4. Comment, page 2, paragraph 5: There is serious doubt that the site 
should have been listed on the ~PL. 

U.S. EPA Response: The RI report and endangerment assessment 
sufficiently documented threats to the public health and environment from 
contaminants present at the site. The field sampling and analysis 
conducted during the RIJFS substantiate the Hazard Ranking System 
scoring and NPL listing. 

5. Comment, page 2, paragraph 6: BIEC has submitted a remedial plan 
that it believes is superior to the U.S. EPA's preferred remedy. 

U.S. EPA Response: While many of the BIEC suggestions merit 
consideration, the EPA has found deficiencies in the BIEC proposed plan 
that are identified in responses to the specific BIEC proposed actions. 

6. Comment, page 2, paragraph 7: BIEC states that its proposal is based 
on analytical data that is "not assailable," whereas the U.S. EPA's 
"preferred remedy is based on inaccurate information which leads to 
selection of unnecessary technologies that ... could cause uncontrolled 
landfill fires." 

U.S. EPA Response: To the EPA's knowledge, BIEC had not collected 
analytical data independent of the EPA's RI. In fact, BIEC and 
U.S. EPA used identical analytical data presented in the RI repon in 
developing their respective remedial actions. It is not clear how BIECs 
data are "unassailable" and EPA's are. The EPA acknowledges the 
concern about landfill fires but believes that proper implementation of the 
soil vapor extraction system (based on results of onsite pilot tests) could 
greatly reduce the possibility of landfill fires. 

7. Comment. page 2, paragraph 8: BIEC proposes that groundwater be 
treated at the City of Troy POTW. 

5 
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U.S. EPA Response: Discharge to the City of Troy POTW was 
considered a potential treatment option (FS repon. p. 3-20). The U.S. 
EPA considen it a viable treatment option. 

8. Comment, page 3, paragraph 2: BIECs proposed plan is more consistent 
with the requirements of CERCLA. the NCP, and federal and state 
regulations than the U.S. EPA ·s. 

9. 

U.S. EPA Response: The EPA disagrees. The EPA·s Proposed Plan 
meets all federal and state Applicable or Relevant and Appropriate 
Requirements (ARARs). The BIEC plan does not meet all ARARs. 
Specifics on which ARARs are not met by the BIEC plan are discussed 
in subsequent responses. 

Comment, page 3, paragraph 3: The BIEC plan is more cost-effective 
while providing the same level of protection to public health and the 
environment. 

EPA Response: The U.S. EPA believes the BIEC plan provides a lower 
level of protection and fails to meet specific ARARs. 

10. Comment, page 3. paragraph 5: Ownership of the site by Miami County 
would provide a continuous ability by a responsible party to respond to 
inadequacies in the remedy. 

U.S. EPA Response: The EPA will continue to evaluate the adequacy of 
the remedy during and after implementation and will pursue all 
responsible panies either to implement necessary changes or to pay all 
cost incurred by the EPA in implementing any necessary changes, 
regardless of who owns the site. 

11. Comment. page 3, paragraphs 6 and 7: The BIEC plan will result in a 
faster cleanup of the site. BIEC requests that the U.S. EPA adopt 
BIECs proposed plan. 

U.S. EPA Response: The length of cleanup is a function of the ability of 
the designed system to achieve agreed upon goals. The EPA does not 
accept the BIEC plan as providing sufficient protection of human health 
or the environment or meeting all ARARS. The EPA feels it was 
premature for BIEC to make such predictions. 

6 
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Sect jon 1.0--lntrOEkJctjon 

1. Comment, page 2. paragraph 2. sentence 3: The Miami County 
Incinerator site was established primarily for municipal refuse. 

U.S. EPA Response: The EPA agrees with this statement but notes that 
the facility was established for the disposal of solid wastes, including 
byproducts of industrv or commerce in addition to residential waste 
(Board of Commissioners of Miami County 1968). In 1970, the Miami 
County Sanitary Engineer estimated that about 70 tons/day ( 45 percent) 
daily waste received was industrial. 53 tons/day (35 percent) municipal, 
and 30 tons/day (20 percent) nonmunicipal (Brookhart 1970). 

2. Comment, page 2. paragraph 2, sentence 3: Liquid wastes were accepted 
by the facility for approximately 1 year (1973-74) and disposed of in a 
Liquid Disposal Area. 

t.J.S. EPA Response: See response to Comment 2 in the previous 
section. 

3. Comment. page 3. paragraph 2, sentence 1: On March 27, 1989, the 
RI/FS reports were made available for public comment. 

U.S. EPA Response: Although above comment is accurate, the EPA 
provided BIEC with draft copies of the Rl report in July 1988 and the FS 
report before the beginning of the public comment period. 

4. Comment. page 3. paragraph 1: Citizens representing various businesses. 
governments, and civic groups made comments at the public meeting in 
April. They "unanimously" supported the BIEC plan over the EPA's. 

U.S. EPA Response: There is some question as to which BIEC plan was 
endorsed at the public meeting. In a written comment (dated April 25, 
1989) supporting the BIEC plan, American Plasma Tech included as an 
attachment the BIEC proposed plan titled "Miami County Incinerator Site 
Joint Oeanup Proposed by Miami County. City of Troy, City of Piqua. · 
Tipp City, and Business and Industry Committee for Miami County." The 
BIEC proposal included a cover letter dated April 11, 1989, soliciting 
assistance from local industries and businesses in making public comments 
in support of the joint cleanup plan. That plan appears to be an earlier 
version of the BIEC plan submitted to the EPA on April 25, 1989. 
Although the two plans are similar in many respects, the first plan 
includes soil vapor extraction treatment for the Uquid Disposal Area. 
Thus, other persons submitting written or verbal support for the BIEC 
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plan may h~ve been referring to the April 11 BIEC plan. which included 
vapor extraction for the· Liquid Disposal Area . 

. 
5. Comment, page 4, paragraph 3: The BIEC plan is consistent with the 

requirements of CERCLA and the NCP, is as protective of public health 
and the environment as the t.:.S. EPA's proposed remedy, provides a 
more beneficial use of the site, and is more cost-effective. 

U.S. EPA Response: The EPA disagrees. See responses to 
Comments 8. 9, and 11 in the previous section regarding BIEC's letter to 
U.S. EPA. 

Section 2.0--General Piscussjon 

1. Comment. page 5. paragraph 1, section 1: The most imponant fact to be 
considered in developing a remedial action plan is that more than 
99 percent of waste disposed in the two landfills was municipal waste. 

U.S. EPA Response: The EPA disagrees. The threat to public health 
and environment documented in the endangerment assessment is more 
important. The EPA also disagrees with BIEC's estimate that the wastes 
are 99 percent municipal. The EPA's review of site records indicates 
about 30 percent of waste received was industrial waste. See response to 
comment 1 regarding the BIEC letter of April 26, 1989. 

2. Comment, page 5, paragraph l, sentence 5: The EPA had access to all 
waste-in documentation but a similar analysis of wastes disposed of at the 
MCI site was not performed during the RI/FS. 

U.S. EPA Response: The EPA has performed a detailed examination of 
87,000 weight tickets from MCI, including an evaluation of waste types. 
However, records describing the type of materials that were disposed of 
were not consistently maintained. The EPA has not performed a similar 
evaluation of the additional 128.000 weight tickets obtained and held by 
the BIEC to avoid unnecessary exp~nses. As mentioned, the weight ticket 
documentation is incidental to the analytical data gathered during the Rl. 

3. Comment, page 5, paragraph 2: The statement in the FS report that 
hazardous wastes were probably disposed of in the North Landfill is not 
supported. 

ll.S. EPA Response: The EPA believes that hazardous substances were 
more likely to be disposed of in the ~orth Landfill than in the South 
Landfill because the Liquid Oispo~al Area is within the Nonh Landfill 
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and because of the uncertainty associated with identifying the areal extent 
of the Liquid Disposal Area. 

4. Comment, page 5, paragraph 3: BIEC believes the estimate of 
30,000 gallons of liquid waste received weekly at the site and the estimate 
of total quantity of liquid waste between 104,000 to 150,000 barrel 
equivalents to be incorrect and misleading. 

U.S. EPA Response: See response to comment 2, BIEC letter of 
April 26, 1989. 

5. Comment, page 6. paragraph 2: If estimates of quantities were correct, 
the RI would have detected a large pool of oiJ beneath and downgradient 
of the Liquid Disposal Area. 

u.S. EPA Response: The EPA agrees that RI results do not support the 
estimate of 150,000 barrel equivalents being discharged if it is assumed 
that aU was waste oil. However. even using the best available 
information. it is possible that the full extent of the Liquid Disposal Area 
was not defined. 

6. Comment, page 7, paragraph 1: Discontinuities that may exist in the till 
east of the site would affect aquifer remediation alternatives. 

U.S. EPA Response: It is correct that discontinuities may exist in the till 
unit east of the site and that they would effect remediation. However, all 
stratigraphic data compiled for that area of the site suggest that the tilJ 
unit is continuous along the eastern boundary of the site. 

7. Comment, page 8. paragraph 2: The Rl and FS reports do not report 
pump test drawdown data from piezometers and monitoring wells 
completed in the upper aquifer. Such data would show the degree of 
interconnectedness of the upper and lower aquifer east of the site. 

U.S. EPA Response: Data collected from piezometers completed in the 
upper aquifer and monitored during the pump test did not show 
measureable head change over the duration of the test. Those data were 
admittedly not included with RI report but are available for review upon 
request. 

8. Comment, page 8, paragraph 3: Figures 4-10 and 4-12 of the RI have 
incorrectly drawn groundwater level contours. Water level elevations for 
monitoring wells CH13B and RWil as presented in the Rl were not 
taken into account. 
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U.S. EPA Response: These water level measurements appeared to be 
outlying data points and were intentionaiJy excluded in preparing the 
contours on Figures 4-10 and ~-12. Even so, their inclusion would not 
affect the overall gradients calculated for the lower and upper aquifers. 

9. Comment. page 10, paragraph 3: The RIJFS erroneously used isolated 
zones of contamination to characterize the entire Liquid Disposal Area. 

U.S. EPA Response: Test pits were located randomly throughout the 
suspected Liquid Disposal Area to minimize bias in determining the 
horizontal extent of contamination. As described in the work plan and 
the RI and FS reports, venical sampling was performed in zones of the 
cross section determined to be more contaminated on the basis of 
screening. This bias was described in the RI and FS reports. Where 
data were extrapolated to calculate contaminant mass in the Liquid 
Disposal Area, the venical bias was noted and considered in the 
calculations. 

10. Comment, page 11. paragraphs l and 2: The U.S. EPA's inclusion of 
solidification in the remedy for the Ash Disposal Pit and Ash Pile is 
unjustified because extraction procedure (EP) toxicity tests were not 
conducted. 

C.S. EPA Response: The EPA's Proposed Plan included EP toxicity 
testing to determine whether the waste is subject to the Land Disposal 
Restrictions under RCRA and to determine if treatment, such as 
solidification, is required before consolidating the waste in the Nonh 
Landfill. 

11. Comment, page 13, paragraph 1: Inconsistent scattered values for VOCs 
suggest that offsite contaminant sources may exist. 

U.S. EPA Response: See response to comment 3, BIEC letter of 
April 26, 1989. 

12. Comments, page 13, paragraph 3 and page 14. paragraph 1: The Rl did 
not conform to the guidance in the Superfund Public Health Evaluation 
Manual. BIEC is concerned with the selection of chemicals of concern. 
The BIEC appears to be concerned that the RI. instead of evaluating 
indicator chemicals, evaluated a broader range of chemicals and ''that the 
failure to identify the most significant chemicals did lead to some 
misleading, if not erroneous conclusions.'' BIEC specifically states the use 
of maximum reponed concentrations was misleading and, further, that the 
endangerment assessment followed a worst case analysis. 

10 



73 

U.S. EPA _ _Response: The endangerment assessment evaluated a range of 
risks. One set of risks was based on the highest detected contaminant 
concentration, but a. second set of risks was based on average 
concentrations. This approach was taken for several reasons. First, no 
effort can define perfectly the nature and extent of contamination at a 
site. Consequently, the one time occurrence of a chemical in a sample 
does not guarantee that the chemical may not appear elsewhere at the 
site. Because of the uncertainty associated with this effort, it was 
reasonable to estimate risks for a range of concentrations and to decide 
upon which risks to base remedial decisions. This approach is consistent 
with the Superfund Public Health Evaluation Manual. It should be noted 
that while the highest detected concentrations for all chemicals were used 
to calculate one set of risk estimates, the second set (based on mean 
concentrations) had estimated risks for only those chemicals that were 
detected in 10 percent or more of the samples analyzed. 

Chemicals of concern were identified after the risks were estimated. 
Because antimony was detected in one well does not suggest it is not a 
chemical of concern. There are several possible sources of contamination 
at the site. Well CHIOB is downgradient from the Ash Pile and the 
Scrubber Wastewater Lagoon. It is possible that the antimony in the well 
is related to those sources. Similarly, toluene is not unimportant just 
because it was found only once at a concentration that exceeded the 
reference dose (RID) based limit. The well in which it was found 
(CH09A) is downgradient from the Liquid Disposal Area. While the 
EPA agrees that the primary principal contaminants in the groundwater 
associated with the site are trichloroethene, vinyl chloride, and 
tetrachloroethene, that does not mean that other contaminants are not 
important on a localized basis. 

13. Comment, page 14, paragraph 3: Arsenic is below its MCL, so it 
probably should not be included as an indicator chemical. 

U.S. EPA Response: The endangerment assessment discussed some of 
the concerns about risk estimation for arsenic; however, just because any 
chemical is below its MCL does not exclude it from consideration in an 
endangerment assessment. MCL.s arc not strictly risk based and have 
technical and economic feasibility components in their development; 
therefore MCLs cannot be used as a risk evaluation criteria by 
themselves. 

1~. Comment. page 15, paragraph 3: The endangerment assessment used a 
"worst case" approach instead of the prescribed conservative approach. 
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U.S. EPA Response: The endangerment assessment presented a range of 
risks, including risks based on the highest detected concentrations and 
risks based on mean concentrations. While it may be debated whether 
use of highest detected concentrations necessarily reflects worst case 
conditions, the risks estimated using mean concentrations also indicated 
that the risks from the site were high enough to consider remedial action. 

IS. Comment. page 16. paragraph 1: Careful examination of RI groundwater 
data suggests there are additional sources of groundwater contamination. 

U.S. EPA Response: See response to comment 3, BIEC cover letter of 
April 26, 1989. 

Section 3.0--0perable Vnit 

1. BIEC added the Scrubber Wastewater Lagoon and Stained Soil Area to 
the list of operable units. 

U.S. EPA Response: The above modifications are recognized. 

Sectjon 4.0--South L..andfiU 

1. Comment, page 19 through page 21: The single-barrier cap of 
Alternative A3 exceeds the requirements for Ohio Sanitary landfill 
Closure (OAC 3745-27-10). BIEC proposes an alternative cap design for 
12 inches of clay, 6 inches of sand, 6 inches of fill, and 6 inches of 
topsoil. BIEC believes its proposal is more cost-effective, results in less 
infiltration, and meets Ohio requirements. 

L" .S. EPA Response: BIEC's proposal does not meet the Ohio 
requirements (OAC 3745-27-9 and -10) for at least 2 feet of well
compacted cover material having low permeability to water since it 
includes only 12 inches of compacted clay. 

Section 5.0--Nonh l.,andfill 

1. Comment. page 23, paragraph 1: The EPA's selection of a double-barrier 
cap for the Noah landfill is based on speculation that hazardous waste 
may have been deposited in this area. 

L".S. EPA Response: See response to comment 1, BIEC letter dated 
April ~6. 1989. As stated in the Proposed Plan, a double-barrier cap was 
recommended for the Noah Landfill because it is difficult to determine 
whether contaminants detected in the groundwater downgradient from the 
~orth Landfill originate solely from the Liquid Disposal Area or other 
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areas qf the ~onh Landfill. and the possibility of future release of 
contaminants from the landfill to groundwater cannot be ruled out. After 
consideration of public comments and upon further examination of state 
and federal regulations. the EPA has determined that a single-barrier cap 
as described in the ROD is sufficient. 

2. Comment, page 23, paragraph 2: RI groundwater data indicate vinually 
all the waste placed in the North Landfill is municipal. 

U.S. EPA Response: Groundwater data cannot be used to determine 
whether hazardous wastes were disposed of in the Nonh Landfill. Less 
mobile hazardous substances or wastes contained in drums would not 
necessarily have reached monitonng wells downgradient of the Nonh 
Landfill. 

3. Comment, page 23, paragraph 2: Data collected during the Rl illustrate 
that groundwater quality downgradient of the Liquid Disposal Area is 
distinctly different from that downgradient of the Nonh Landfill. The RI 
data also show that groundwater quality downgradient of the Nonh 
Landfill is very similar to groundwater quality downgradient of the South 
Landfill. 

4. 

U.S. EPA Response: The Rl data have been misinterpreted. BIEC has 
based its conclusions on data for one well downgradient of the southern 
end of the Nonh Landfill (Well CH08B). It is not sufficient to make 
such a definitive statement based on the limited data available and 
recognizing the complexity of the hydrogeologic conditions at the site. 
For instance, the quantity and number of VOCs detected in .May 1985 
from the incinerator well (RWll), which is about 200 feet directly 
downgradient from the Nonh Landfill, do not suppon BIEC's conclusions. 

Comment, pages 24 to 26: The single-barrier cap proposed by BIEC 
would satisfy the design requirements for final closure of existing 
hazardous waste landfills, and there is no justification to attempt to 
eliminate all infiltration. 

U.S. EPA Response: The EPA recognizes that a single-barrier cap could 
meet the minimum requirements of .W CFR 265.310 for final closure. 
However, the cap configuration proposed by BIEC does not meet the 
state regulation for landfill closur~. which requires 2 feet of a well 
compacted. low permeability covc:r material (OAC 3745-27-9 and -10). 

5. Comment. page 27, paragraph 3: The use of high density polyethylene 
synthetic liner in a double-barrier cap is technically inappropriate for the 
Nonh Landfill because of potential for differential settlement. 
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U.S. EPA Response: The EPA recognizes the potential for ripping of 
synthetic linen placed over sanitary landfills. However, the potential for 
differential settlement sufficient to cause tearing in the liner is not great 
for the Nonh Landfill. The shallow depth of fill (about 17 feet) and the 
age of the landfill are two factors that suppon the EPA's position that 
excessive settlement is not expected. 

5ectjon 6.0--Ash Disposal Pit and Ash Pile 

1. Comment. page 29, paragraph 1: The volume of ash is about 
12.000 cubic yards rather than the 20,000 cubic yards used in the RI and 
FS. 

U.S. EPA Response: The volume of ash determined in the RIJFS is an 
estimate. The actual volume of ash to be removed will be determined 
through sampling during design and construction. 

2. Comment. page 29, paragraph 3: No data were collected during the Rl 
that indicate the materials have released or will release hazardous 
substances in concentrations that will affect the environment adversely. 

U.S. EPA Response: Impacts on the environment do not require 
quantification if risks to public health sufficient to require remediation are 
documented. This is the case for the Ash Pit and the Ash Pile. 

3. Comment. page 30, paragraph 3: No data were collected during the Rl 
to determine if solidification/fiXation would reduce the rate of 
contaminant release. 

U.S. EPA Response: See response to comment 10, Section 2.0. 

4. Comment, page 32, paragraph 2: Construction of a new solid waste 
transfer station at the site would be beneficial to the county. 

U.S. EPA Response: Refer to the response to comment 10, BIEC letter 
of April 26, 1989. 

5. Comment, page 33, paragraph 4 and page 34: BIEC's proposed remedy 
for the Ash Pile is excavation and consolidation of its contents under the 
Sonh Landfill cap. Leachate extraction testing would be done to 
demonstrate that the ash is suitable for disposal without solidification. 
Even if the waste is a characteristic hazardous waste (fails EP toxicity 
testing), disposal would be done prior to ~ay 1990, and solidification 
would not be done. 
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U.S. EPA "Response: Solidification of the Ash Pile contents would be 
necessary only if its contents fail EP toxicity tests. If excavation is 
performed before land disposal restriction requirements for solidification 
are imposed, disposal beneath the landfill cap without solidification would 
be considered if the pile contents pass EP toxicity testing. 

Section 7.0--Scrubber Wastewater Laioon and 
Visibly Stajned Soils 

1. Comment page 35, paragraph 1: BIEC proposes to investigate the 
Scrubber Wastewater Lagoon to determine whether residuals that require 
remediation are present. If necessary, remediation would consist of 
excavating and consolidation in the North Landfill. 

t.:.S. EPA Response: The EPA notes that BIEC agrees on the need for 
.investigating the lagoon area for residuals as stated in EPA's Proposed 
Plan. The need for treatment before consolidation will be determined as 
part of the design investigation. 

2. Comment. page 35. paragraph 3: BIEC proposes to excavate the Stained 
Soil Area and remove its contents to the ~orth Landfill for aesthetic 
reasons. 

U.S. EPA Response: The EPA will not object if BIEC elects to remove 
the Stained Soil Area for aesthetic reasons. 

3. Comment. Table 6: Current regulations for municipal incinerator fly ash 
do not require solidification for landfilling. 

U.S. EPA Response: BIEC's comment is correct but irrelevant. See the 
response to comment 10 Section 2.0. 

Sectjon 8.0--LiQuid Disposal Area 

1. Comment, page 36, paragraph 1: BIEC notes that according to the RI 
report perched groundwater is present below the waste materials and that 
traces of waste oils were observed in the perched groundwater. 

L".S. EPA Response: It appears the information in the RI report has 
been misinterpreted. Perched groundwater was observed within the waste 
materials at one location. possibly two. The water table was encountered 
at several locations. particularly in the eastern portions of the Liquid 
Disposal Area. Refuse was observed below the water table at several 
locations. Data collected during the Rl indicated a slight but measurable 
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layer of waste:_ oils on water samples collected at the water table and not 
a trace in the perched groundwater as stated by BIEC. 

., Comment, page 36, paragraph 2: BIEC states that the FS report 
identified four alternatives for the Liquid Disposal Area. 

U.S. EPA Response: It appears the information in the FS report has 
been misinterpreted. The FS identified five alternatives for the Liquid 
Disposal Area. In addition to the four listed by BIEC, incineration with 
groundwater treatment was identified as a fifth alternative. 

3. Comment. page 37, paragraph 2: BIEC lists a number of items that it 
states are components of the EPA's remedy associated with dewatering 
and vapor extraction for the Liquid Disposal Area. 

C .S. EPA Response: The purpose of the FS was to develop feasible 
alternatives for remediating the release or threat of release of 
contaminants at the site and to develop order-of-magnitude cost estimates 
for those alternatives. To achieve that objective it was necessary to make 
some assumptions. The selected alternative will be further developed 
during predesign and design to determine appropriate materials, 
quantities, and other design criteria. The items BIEC listed are simply 
assumptions used to develop order-of-magnitude cost estimates in the FS 
and are not presented as components of the vapor extraction design. 

4. Comment, page 37, paragraph 3: BIEC states the EPA proposed remedy 
is inappropriate, did not adequately evaluate the RI data, and did not 
address implementation problems. 

C.S. EPA Response: Vapor extraction is an appropriate, proven 
technology for reducing concentrations of VOCs in the unsaturated zone 
of the waste materials. As mandated by SARA. it is the EPA's intention 
to reduce the toxicity and volume of contaminants in the Liquid Disposal 
Area through treatment. It is the EPA's determination that vapor 
extraction will help achieve that goal. 

The EPA maintains that the RI data were adequately evaluated in the FS 
process. The FS repon acknowledged the problems associated with 
installing a soil vapor extraction in municipal refuse. Both the FS report 
and the Proposed Plan acknowledge the need for predesign pilot testing 
of a vapor extraction system to address those concerns. This step will be 
necessary before an effective vapor extraction system can be designed and 
implemented. 
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5. CommeJJt: page 37. paragraph 4: BIEC claims that the quantity of 
VOCs in the unsaturated zone is too high. 

U.S. EPA Response: Alternative 04 includes dewatering wells to lower 
the water table beneath the Liquid Disposal Area. This allows the vapor 
extraction system to remove VOCs in the existing unsaturated zone as 
well as those adsorbed on the aquifer matrix. As a result, the estimate of 
VOC mass removed included samples from the unsaturated zone and the 
zone to be dewatered. The removal of one pore volume during 
dewatering will remove a portion of the contaminant mass adsorbed on 
the aquifer matrix. but much of the mass will likely remain. EPA also 
notes that actual VOC mass removed may be substantially more than 
estimates based on laboratory analysis of soil samples. 

6. Comment, page 39, paragraph 1: The FS did not adequately address the 
required dewatering system. nor did it consider the time required to 
achieve drawdown of 10 feet with the proposed pumping rates. To 
achieve this drawdown in a reasonable time (60 days), the six wells would 
have to be pumped at a combined rate of 150 to 180 gpm. 

U.S. EPA Response: In calculation of drawdown and time required to 
achieve it, the BIEC used the site average hydraulic conductivity for the 
upper aquifer of 9. 7 x HY cm/s instead of the value measured at 
monitoring well CH09 ( 1.07 x 10·3 cm/s), which is located nearest the 
Liquid Disposal Area. This is a difference of nearly one order of 
magnitude. While it is acknowledged that it will take approximately 
1 year to develop the cone of depression depicted in Figure 0-3 of the 
FS report, it should also be noted that suitable dewatering to begin vapor 
extraction is estimated to be accomplished within 30 days. Using the 
value of hydraulic conductivity measured at CH09, a drawdown of 
approximately 9 feet can be accomplished in approximately 30 days, at a 
distance of 100 feet from the pumping center. This distance encompasses 
the entire Liquid Disposal Area. 

7. Comment, page 39, paragraph 2: BIEC states the EPA proposed vapor 
extraction rate of 3,000 cfm does not take the landfill contents into 
account and that it would probably tum the interior of the landfill from 
an anaerobic to an aerobic environment resulting in the risk of a landfill 
fire. 

U.S. EPA Response: The EPA did not propose a vapor extraction rate 
of 3.000 cfm. That blower rate was used only to develop the order-of
magnitude cost estimate. As stated in the FS report, the vapor extraction 
rate will be determined during pilot testing. It will take into consideration 
the effect on microbial activity and waste temperatures. 
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8. Comments, page 40, Items ii and iii: BIEC refutes the EPA's alleged 
proposed design of the vapor extraction system. They state that vapor 
extraction could be accomplished with fewer extraction wells, and should 
be operated at lower VOC removal rates, thereby increasing the 
operating time. 

9. 

U.S. EPA Response: The quantities stated in the FS report were only 
for the purpose of estimating costs and were not intended as design 
elements. Quantities, materials. and configuration of the vapor extraction 
system and the monitoring system must be developed during design based 
on results of pilot testing. The period of operation will be reevaluated 
based on pilot tests and would be a factr- in determining the 
effectiveness of vapor extraction. 

Comment, page 40, paragraph 4: BIEC states that its proposed 
alternative remedy of soil flushing and grouncwater capture would 
enectively remove VOCs from the Liquid Disposal Area. 

U.S. EPA Response: Because of the lack of information presented in the 
BIEC proposal with respect to a soil flushing system, it is the EPA's 
opinion that BIEC fails to substantiate its point. The BIEC plan refers to 
a passive soil flushing system consisting of percolation through the single
barrier cap and subsequent collection through the groundwater extraction 
system. This passive soil flushing system is not an acceptable treatment 
alternative. Vapor extraction with pilot testing was selected in the ROD; 
however. if the pilot test is not successful. active soil flushing would be an 
acceptable treatment alternative for the Liquid Disposal Area. 

10. Comment, page 40, paragraph 5, and page 41: BIEC states that one 
extraction well pumping at a rate of 15 gpm for 10 years at the eastern 
end of the Liquid Disposal Area would be sufficient to remove 
90 percent of the VOCs in the Liquid Disposal Area. 

U.S. EPA Response: BIEC's proposed plan does not accomplish the 
same objectives as the vapor extraction system and dewatering techniques 
outlined in the FS. It does not address the source of contaminants in the 
unsaturated zone. Without remediation of the unsaturated zone source, 
continued release of VOCs to the aquifer is likely. causing continued 
contamination of the aquifer. 

In BIEC's proposal. the mean valu~ of hydraulic conductivity for the 
upper aquiier across the site was used and not the measured value at 
monitoring well CH09, located approx1mately 100 feet east of the Liquid 
Disposal A..rea. which is a more appropriate value. Pumping a single well 
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at 15 gpm ... in an aquifer with material exhibiting a hydraulic conductivity 
1.07 x 10"3 cm/s as measured at CH09 would cause the well to dewater 
completely in less than 45 minutes. As a result, the EPA does not agree 
that one well could create a capture zone large enough to control 
groundwater flow in the Liquid Disposal Area or produce enough to 
achieve a 90 percent contaminant reduction after 10 years as proposed. 
The actual number of wells and pumping rate must be determined during 
design. 

11. Comment. page 42. paragraph 1: BIEC requests that the U.S. EPA 
adopt its proposed method of remediation for the Liquid Disposal Area. 

L".S. EPA Response: For reasons previously mentioned, the EPA cannot 
accept BIEC's proposed plan for remediation of the Liquid Disposal 
Area. We summarize our position as follows: 

o Information collected during the RI demonstrates unacceptable 
concentrations of VOCs in the unsaturated zone of the Liquid 
Disposal Area. It is the EPA's intent to reduce the mass (and 
consequently the mobility) of VOCs to reduce possible future 
recontamination of the aquifer. The EPA has selected vapor 
extraction. a proven, effective technology, as the method to achieve 
that objective. The EPA acknowledges BIEC's concerns relative to 
subterranean landfill fires that could develop during vapor 
extraction. Recognizing this concern. the EPA proposes pilot 
testing to evaluate the effectiveness of the system and to determine 
the design operating conditions. 

o BIEC does not provide sufficient information on soil flushing as an 
acceptable alternative to reduce the volume of VOCs in the 
unsaturated zone. The EPA believes vapor extraction is more 
appropriate. 

o BIEC used an inappropriate value of hydraulic conductivity when 
calculating the drawdown from its single pumping well and 
proposes a system too small to achieve its stated goal. However, 
the EPA recognizes that the number of wells and flow rates must 
be determined during the design. 

Sc=ction 9.0--Groundwater Operable Cnit 

1. Comment. page 43, paragraph 2: BIEC states that the FS report lists 
Alternative 05--Incineration. Groundwater Pumping and Treatment, 
Capping--as an alternative addressing groundwater contamination. 
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U.S. EPA l~esponse: It appears that information in the FS report has 
been misinterpreted. In the FS report. the Liquid Disposal Area and the 
groundwater were treated as a single operable unit. In Alternative D5 
incineration was applied to the contents of the Liquid Disposal Area but 
not the groundwater, which would be collected and treated through other 
means. BIEC, in its comments. has elected to separate the Liquid 
Disposal Area and groundwater into two operable units and to address 
each individually. 

2. Comment, page -'4, paragraph 2: BIEC states the EPA's conceptual 
design criteria of minimizing aquifer drawdown to maximize aquifer 
remediation is inappropriate, and dewatering the upper aquifer will not 
significantly reduce the effects of remediation because the area of VOCs 
attenuated on the aquifer matrix is small. 

U.S. EPA Response: Minimization of drawdown to maximize aquifer 
remediation is an appropriate design criterion. The EPA's concern is that 
the proposed BIEC plan of rapidly dewatering the upper aquifer, 
particularly in the area of the Liquid Disposal Area, could result in 
unacceptable quantities of VOCs remaining adsorbed in the aquifer 
matrix after remediation has met cleanup criteria. These remaining 
constituents could serve as a continuing source of aquifer contamination. 
Before accepting such an aquifer remediation plan, BIEC must 
demonstrate to the EPA's satisfaction that the plan is capable of 
achieving the cleanup criteria. Also, if drawdown is not minimized, 
groundwater monitoring would be necessary for a longer period of time 
after cleanup criteria are met to determine if desorption from the 
dewatered aquifer matrix will cause cleanup criteria to be exceeded. 

3. Comment, page 45, paragraph 1: BIEC states that offsite extraction wells 
are not required because groundwater that discharges to the Miami River 
will not affect surface water quality and that pumping close to the river 
will result in induced infiltration to the detriment of the system. 

U.S. EPA Response: It is the intent of SARA and EPA's position to 
reduce the toxicity and volume of contaminants in the groundwater. T~e 
Great Miami VaUey Fill Aquifer has been designated a sole source 
aquifer in that it is the only source of drinking water to neighboring 
residents and communities. The EPA cannot permit the aquifer to 
remain contaminated regardless of the related effects on surface water 
quality. 
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4. Comment. page 45, paragraph 2: BIEC again questions the low pumping 
rates assumed in the FS report and the EPA's concern for minimizing 
drawdown and describes what it considers to be a more appropriate 
alternative. 

U.S. EPA Response: Minimization of drawdown. particularly in the 
central and western portions of the site that are being remediated, is a 
legitimate concern. Quickly dewatering a highly contaminated portion of 
the aquifer can cause contaminants to be left behind on the soil matrix. 
only to recontaminate the aquifer once the wells are shut down and the 
water levels in the aquifer recover. Drawdown achieved in the extraction 
wells in the upper aquifer at the site boundary, taking into account 
recharge, effects from other upper aquifer wells, and effects from lower 
aquifer wells, is approximately 3 feet. This was calculated using the 
hydraulic conductivity value (6.01 x 10·" cm/s) obtained from piezometer 
P-5, which is located nearby, and not the site mean hydraulic conductivity 
(9.7 x 10'3 cm/s) that BIEC prefers to use. The self-induced drawdown of 
an upper aquifer well, pumping at 10 gpm, assuming no recharge, and 
assuming a site mean hydraulic conductivity (as the BIEC proposed), is 
great enough to cause that well to completely dewater in approximately 
1 hour. Combined with the drawdown induced by other upper aquifer 
and lower aquifer wells, it would frequently be necessary to shut down the 
system to allow it to recharge. 

The EPA recognizes that the FS is not a design. The final number of 
extraction wells and the pumping rates will be determined during the 
remedial design. 

5. Comment, page 46, paragraph 3: BIEC states that its proposed system 
will result in a shorter cleanup period than the EPA's proposed method 
but cannot directly compare the two because the FS report does not 
present the pore volumes used. BIEC also claims it cannot back 
calculate pore volumes because pumping rates presented on page D-3 do 
not match those on page D-7. 

U.S. EPA Response: The exact length of the cleanup period cannot be 
determined at this time. The cleanup period required will be a function 
of the final design and the cleanup criteria to be established. Therefore. 
the EPA feels that BIEC is premature in its conclusion that its proposed 
scheme will clean up the aquifer faster than the system presented in the 
FS report. 

The EPA acknowledges that the number of pore volumes used were not 
presented in the FS report but sees no reason why BIEC cannot back 
calculate the pore volumes from the data presented in Appendix D of the 
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FS report.._ Page D-3 of the FS report states a total withdrawal of 
12 gpm from the upper aquifer and 60 gpm from the lower aquifer. On 
page D-7, in calculating cleanup periods. it is stated that 7 gpm is 
withdrawn from the upper aquifer and 27.5 gpm from the lower aquifer, 
west of County Highway 25-A. East of County Highway 25-A. a total of 
35.5 gpm is withdrawn from both aquifers. The 35.5 gpm can be broken 
into a withdrawal of 5 gpm from the upper aquifer and 30.5 gpm from 
the lower aquifer. This reflects a total withdrawal of 12 gpm from the 
upper aquifer and 58 gpm from the lower aquifer (rounded to 60 gpm). 

6. Comment, page 47, paragraph 1: Based on its analysis, BIEC requests 
that the U.S. EPA adopt its proposed groundwater extraction system as 
the remedy for its groundwater operable unit. 

U.S. EPA Response: BIEC's analysis is insufficient to warrant acceptance 
of its proposed plan as presented. The final extraction system will need 
to be determined in the design. Again, the numbers of wells and 
extraction rates presented in the FS report were developed to prepare 
order-of-magnitude cost estimates. The groundwater extraction system 
presented in the FS report was never intended as the EPA's final design. 
The appropriate system will be developed in the design stage and may 
require additional field investigations. 

Section 10.0--Groundwater Treatment 

1. Comment. page 48, paragraph 1: BIEC disputes the EPA's assertion that 
physical-chemical pretreatment of groundwater before air stripping will be 
temporary. BIEC states that such treatment will likely be needed over 
the life of the extraction system. 

U.S. EPA Response: The EPA has concluded that pretreatment would 
probably not be necessary over the life of the extraction system on the 
basis of low 8005, suspended solids, and inorganic constituent 
concentrations anticipated for the extracted groundwater. Routine 
maintenance cost estimates for the air stripper included acid washing to 
remove precipitated solids and chlorination to control biological growth. 
However, the need for permanent pretreatment will be reconsidered 
during the design if onsite treatment of groundwater is required. 

2. Comment, pages 48 to 50: As an alternative to onsite treatment BIEC 
proposes that the Troy POTW be used to treat the extracted 
groundwater. 

U.S. EPA Response: The EPA does not object to BIEC's proposed 
treatment alternative providing BIEC can, over the life of the remedial 
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action, ~emonstrate to the EPA's satisfaction that the Troy POTW can 
accept the quantity and quality of extracted groundwater and continue to 
meet all federal, state, and local regulations regarding acceptance, 
treatment, and discharge of wastewater (and resultant residuals). 

Section 11.0--Summazy of BIEC Plan 

1. Comment, page 51, subsection 11.1: BIEC states that its proposed plan is 
fully protective of human health. consistent with the NCP and CERCLA 
as amended by SARA and cost-effective. BIEC also states that its plan 
closely parallels the EPA's but differs in that BIEC proposes more 
reliable and cost-effective technologies. 

U.S. EPA Response: The EPA recognizes that BIEC's plan has many 
similar items to its own Proposed Plan. However, the EPA believes 
BIEC's plan is deficient in several areas as discussed throughout this 
Responsiveness Summary. 

2. Comment, page 53, subsection 11.2: BIEC proposes a perimeter fence to 
prevent direct access to the site and deed restrictions to control potential 
future development of the site. 

U.S. EPA Response: This is consistent with the final remedy in the 
ROD. 

3. Comment. page 53, subsection 11.3: An alternative water supply has 
been or will be provided to the affected properties downgradient of the 
site. 

U.S. EPA Response: This is consistent with the final remedy in the 
ROD. 

4. Comment, page 53, subsection 11.4: A single-barrier cap should be 
provided for the South Landfill. 

U.S. EPA Response: Please see the response to BIEC comments in 
Section 4.0. 

5. Comment, page 54, subsection 11.5: BIEC proposes a single-barrier cap 
for the Nonh Landfill. 

U.S. EPA Response: Please se~ our responses to BIEC comments in 
Section 5.0. 
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6. Comrnen..t pages 54 to 55, subsection 11.6: BIEC presents its proposed 
remedy for the Ash Disposal Pit and Ash Pile Operable Unit. 

U.S. EPA Response: Please see our responses to BIEC comments in 
Section 6.0. 

7. Comment, page 55, subsection 11.7: BIEC presents its proposed remedy 
for its Scrubber Wastewater Lagoon and Stained Soil Area Operable 
Unit. 

lJ.S. EPA Response: Please see our responses to BIEC comments in 
Section 7.0. 

8. Comment, page 55, subsection 11.8: BIEC presents its proposed remedy 
for the Liquid Disposal Area. 

L'.S. EPA Response: Please see our responses to BIEC comments in 
Section 8.0. 

9. Comment. page 56, subsection 11.9: BIEC presents its proposed remedy 
for its groundwater operable unit. 

L'.S. EPA Response: Please see our responses to BIEC comments in 
Section 9.0. 

10. Comment, page 56, subsection 11.10: BIEC proposes treatment of 
extracted groundwater at the Troy POTW instead of onsite treatment. 

U.S. EPA Response: Please see our responses to BIEC comment 2 
Section 10.0. 

11. Comment, pages 57 to 64, subsection 11.12: BIEC presents an 
"effectiveness monitoring program" for its proposed remedial action 
program. 

U.S. EPA Response: The EPA appreciates the efforts BIEC has taken 
to present its proposed long-term monitoring plan. The EPA considers 
this a design issue and will reserve its final judgment on any monitoring 
plan until that time. 

12. Comment, subsection 11.14: BIEC presents a contingency plan to be 
followed should monitoring indicate the system is not operating as 
planned or should other developments occur that would compromise the 
effectiveness of the system. 
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U.S. EPA Response: Again, the EPA appreciates BIEC's efforts at this 
stage, but will reserve additional comments until later. 

COMMENTS FROM THE PUBLIC MEETI~G 

Technical Ouestjons/Concerns Reaardina Remedial Nternatives 

1. Comment: Mr. Huffman's question was about the southerly flow of 
groundwater and contaminants. He was concerned that, while under 
normal flow conditions in the Great Miami River groundwater and 
contaminants are capable of flowing approximately three-quarters of a 
mile prior to discharge into the river, during high flow conditions the 
southerly flow of contaminants would extend further south and 
contaminate additional residential wells. 

U.S. EPA Response: It is true that during high flow conditions the 
southerly component of flow in the groundwater is increased, but it is also 
true that during low flow conditions the southerly component to flow is 
decreased. That is why the normal flow conditions were used: they 
represent the long-term process that is occurring. Flow of groundwater 
and contaminants at the site is governed by the hydraulic conductivity of 
the aquifer material and the hydraulic gradient measured across the 
aquifer. Assuming the hydraulic conductivity in the aquifer is fairly 
constant, the gradients will have the greatest effect on the flow of 
contaminants. Gradients across the site range from 0.002 to 0.003 ft/ft 
( 1 foot per 333 feet to 1 foot per 500 feet) and are governed generally by 
recharge west of the site. Gradients in the aquifer below and nearest the 
Great Miami River are governed by the gradient of the river, 
approximately 1 foot per 1,500 feet or three to four times less than that 
of groundwater at the site. 

Although the gradient in the river is not constant, it is fairly stable and 
likely to decrease during high flow conditions. This means that 
contaminants move in the aquifer from the site to the river three to four 
times faster than they are able to move in the aquifer once they get to 
the river. Using a gradient of 1 foot per 1,500 feet and the average 
hydraulic conductivity for the site, groundwater flow velocities range from 
30 to 40 feet per year under the river. Given such a low velocity, 
seasonal fluctuations in flow direction have only a very minor effect on 
the movement of the contaminants. The timely changes in the movement 
of contamination can be seen by comparing residential well data obtained 
in November 1984 and May 1985 with those collected by the Ohio EPA 
in October 1988, a 3-year span. These comparisons show that the 
contaminant distribution south of the site has changed very little, and, in 
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fact, many contaminant concentrations have decreased to the south of the 
site during this 3-year period. 

2. Comment: Mr. Pence asked how many gallons or barrels of waste were 
disposed of in the North Landfill. He also wondered what knowledge the 
EPA has regarding the generators of those wastes. 

U.S. EPA Response: Refer to the response to comment 2 for the BIEC 
letter dated April 26 for a discussion of the quantity of waste disposed in 
the landfills. As mentioned at the public meeting, the EPA has a list of 
tentatively identified responsible parties and is seeking information about 
parties who may have left industrial waste liquids at the site. 

3. Comment: Mr. Brown asked the cost of the proposed alternatives. 

U.S. EPA Response: The total present worth of proposed 
Alternatives A3, B4, C4, and D4 is $21.9 million, and the total estimated 
capital cost is $15.6 million. Cost estimates are presented in the FS 
report under each of the different alternatives. 

4. Comment: Mr. Brown also asked if the people of Troy could be given 
more than 60 days to respond to the EPA 

U.S. EPA Response: The EPA is following a procedure set forth in 
Section 122( e) of CERCLA that specifies a 60-day time period for the 
PRPs to submit a proposal to the EPA to conduct or finance the 
remedial activities. 

Remedial Alternative Preferences 

1. Comment: Mr. Carlton (speaking for BIEC) summarized BIEC's 
preferred alternatives and highlighted their differences from the EPA's 
Proposed Plan. 

U.S. EPA Response: The EPA has carefully considered the preference 
of the BIEC in deciding on final remedy described in the ROD. 

2. Comment: Representatives from the following local governmental 
agencies presented resolutions endorsing BIEC's plan: 

City of Piqua, William Cruse. Mayor 
City of Troy, Doug Campbell. Mayor 
Miami County Commission. Don Han, Chairman 
Tipp City, Jess Chamberlain, City Council member 

26 



89 

U.S. EP_A Response: The EPA recognizes the suppon of these local 
governments for the BIEC plan. 

3. Comment: The following citizens expressed their suppon for the BIEC 
plan: 

Roy Carlson, Troy Chamber of Commerce 
Robb Howell, Hoban Brothers 
Jim Rasback. Hoban Brothers 
Art Haddad, City of Troy 
Rex McClure, Miami Industries 
Greg Hom, Tipp City Manager 
Larry Baker, Piqua Chamber of Commerce 
Richard Adams, Upper Valley Joint Vocational 

School District 
Bill Lukens, Stillwater Technologies 
Keith Roeth, Edison State Community College 

U.S. EPA Response: The EPA acknowledges the support for the BIEC 
plan. 

OTHER WRITIEN COMMENTS RECEIVED 

1. Comment: Resolutions were submitted on behalf of BIEC by: 

Bethel Township 
City of Tipp City 
Miami County and Troy City Boards of Health 
Miami County Council 
Newton Township 
Piqua Area Chamber of Commerce 
Troy Area Chamber of Commerce 
Union Township Board of Trustees 
Village of Bradford 
Village of Covington 
Village of Ludlow Fans 
Village of Pleasant HiU 
Washington Township 

L".S. EPA Response: The EPA appreciates tnc: effons made on the 
behalf of BlEC. 
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2. Comment:_ Written comments in support of the actions proposed by 
BIEC were received by the following residents. businesses. and industries: 

Dr. R. N. Adams, Upper Valley Joint Vocational 
School District 

David L Ault, Star Bank 
Roy Baker, B·K Photo Products Company 
Erich Borden 
John P. Coleman. The Ohio Municipal League 
John L. Dillon. French Oil Mill Machinery Company 
W. McGregor Dixon Jr., City of Troy 
James H. Dotson, French Oil Mill Machinery Company 
William B. Eckstein 
Thomas L. Elberson. Dinner Bells Foods, Inc. 
R.J.M. Fisher, PMI Food Equipment Group 
Dick Force, Jackson Tube Service. Inc. 
Daniel P. French, French Oil Mill Machinery 

Company 
John G. Grubb, Upper Valley Medical Center 
Arthur D. Haddad, City of Troy 
James R. Hartzell, Hartzell Industries, Inc. 
RandalJ Hefelfinger 
William H. Hobart, Hobart Brothers Company 
Robb F. Howell, Hobart Brothers Company 
John Hunt, Jackson Tube Service, Inc. 
Charles F. Jacobs, RT Industries 
William H. Kadel, The Fifth Third Bank of 

Miami Valley 
Ray L Loffer 
Donald E. Lukens, Member of Congress, 

House of Representatives 
Rex A McClure, Miami Industries 
Fred Meitz, American Plasma Tech 
Norman Osting, Stanton Township Trustees 
Aaron B. Parker, Friendly Ice Cream Corporation 
Ernest F. Schaub, B.F. Goodrich Aerospace 
John Suber, Ebbens Field Seeds. Inc. 
Wilbur Sussman, Sussman. Inc. 
James D. Utrecht, Shipman. L'trecht, and Dixon 

Company, LP.A. 

L'.S. EPA Response: The EPA has taken the widespread support for the 
BIEC plan into consideration in selc:cting the final remedy described in 
the ROD. 
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3. Comment:-The following people submitted written comments that 
claimed their inclusion in the list of PRPs was mistaken and stated that 
they were opposed to the PRP steering committee's (BIEC's) allocation of 
responsibility: 

Richard E. Pence, Pence Refuse Service 
Council of the Village of Pleasant Hi11 
Thomas L. Elberson, Dinner Bell Foods. Inc. 
Theodore A. Boggs, Attorney for the Village of 

Covington 

U.S. EPA Response: As one of the commentators explained. "The 
CERCLA regulatory scheme is designed so that those responsible for the 
creation of hazardous sites wilJ be required to pay for the resulting 
remedial response activities." CERCLA holds four categories of PRPs 
jointly and severally liable for toxic-material site cleanup costs: owners 
and operators of the site, owners and operators when the site received 
hazardous substance, those who produced and disposed of the hazardous 
substances, and transponers of the hazardous substances. 

The definition of "hazardous substance" contained in CERCl.A Section 
101(14) is very broad and requires only that a substance be designated as 
hazardous or toxic under one of several federal statutes. Funher, if a 
waste material contains any hazardous substances, then the waste material 
is itself a hazardous substance under CERCLA. The quantity or 
concentration of the hazardous substance within the waste material is 
irrelevant to its hazardous substance designation. 

Unfonunately, it is unusual if not exceptional for municipally operated 
waste disposal operations to keep careful records concerning the disposal 
of materials containing hazardous substances. The weight tickets removed 
from the site are a primary source of information about the panies and 
nature of the wastes at the Miami County Incinerator site. Other sources 
of information linking PRPs with the site include various Miami County 
records, studies of municipal solid waste composition, and, of course, 
information obtained through CERCLA Section 104( e) information 
requests. 

Generally, PRPs prefer to develop a rationale for allocation of cleanup 
costs through the steering committee associated with the site rather than 
rely upon the U.S. EPA's assignment of liability. The basis for the 
allocation is usually worked out between the steering com-mittee and other 
PRPs. At this site, the amount of hazardous substances contributed by 
individual PRPs may be difficult to ascertain because of the limited 
information provided by the site records. A consistent feature of the 
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Miami Coujlty records is the disposal costs stated on the weight tickets. 
The PRP steering committee may have proposed this method of 
allocation, in pan. because determining the toxicity or exact amounts of 
hazardous substances individual parties disposed of may be not possible 
because of the nature of the site records. Therefore, any other method 
of allocation might be no more equitable than the present allocation 
system the BIEC recommends. 

4. Comment: Mr. Pence's letter also mentioned he was informed that "the 
County had the ash pit [i.e., the Scrubber Wastewater Lagoon] cleaned 
out and dug it too deep, and tore the foot clay barrier out the bottom. 
One week later the well at the County Garage went bad." 

U.S. EPA Response: Historic documentation also supports the above 
claim that "while working on a settling lagoon the seal was broken; this 
eventually contaminated the incinerator well" (Brookhan, et al. 1976). As 
mentioned in the Proposed Plan, the Scrubber Wastewater Lagoon area 
will be tested during the remedial design activities to select a course of 
action to protect public health and the environment. 

5. · Comment: Keith L Roeth expressed the need for prompt action. 

U.S. EPA Response: Pending the signing of a Consent Decree or the 
availability of federal funding, predesign and design activities will begin 
immediately. 

6. Comment: Gary Wick expressed a concern with allowing the BIEC to 
perform the cleanup because many members of the BIEC are potentially 
responsible panies. 

U.S. EPA Response: Section 122(a) of CERCLA authorizes the EPA to 
enter into an agreement with any person, including any potentially 
responsible person, to perform any response action provided that the 
PRPs commit to such actions in a consent decree. The EPA encourages 
PRPs to conduct the response actions. The EPA will, however, provide 
review and oversight of such actions in accordance with Section 104(a)( 1) 
of CERCI.A. 

7. Comment: One anonymous commentator expressed the desire for the 
EPA to test groundwater near a former open landfill located at 10315 
North Springcreek Road near Piqua because of the high incidence of 
cancer deaths in the neighborhood near the former dump. 

t:.S. EPA Response: L'.S. EPA acknowledges the citizen's concerns, but 
this comment is not relevant to the RI,FS or Proposed Plan for the 
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Miami COllnty Incinerator site. This matter has been referred to the 
Miami County Health Department. 

COMMENTS FROM OHIO EPA 

Comments from Ohio EPA were received in a letter dated April 4, 1989, and 
have been grouped by issues to facilitate response to them in this document. 
The reader is referred to the actual comments in the Administrative Record. 

RI Data Evaluation 

1. Comment: "Determination of background values for inorganics in 
groundwater (and for that matter. background values for soils) based on 
the upper 99.9% confidence interval of the mean is very misleading. For 
example, several monitoring wells which contain contaminated 
groundwater have values of specific conductance which are below 
'background.' Background would be more appropriately established by 
using water quality data from monitoring wells located hydraulically 
upgradient of the site." 

U.S. EPA Response: Groundwater inorganic background concentrations 
were derived from wells located hydraulically upgradient of the site. As 
stated on page 5·13 of the RI report, "Background inorganic 
concentrations were determined using Phase I and Phase II RI results 
from upgradient monitoring wells MWOlA. MW02A. and CH17 A in the 
upper aquifer and MWOlC and MW02C in the lower aquifer." 

The U.S. EPA acknowledges that there are various approaches to 
determining background concentrations for inorganic chemicals. We 
consider the approach taken (calculating the upper 99.9 percent 
confidence limit to the mean concentration for each constituent) an 
effective method for indicating the nature and extent soil or groundwater 
inorganic contamination. As stated in Appendix J of the RI report, "The 
final determination of acceptable inorganic concentrations is based on 
health effects as weU as on background concentrations. Thus, the 
99.9 percent confidence interval is usc:d only in evaluating whether the 
presence of chemicals is a result of site activities and not as a final 
determination of acceptable concentrations." 

The U.S. EPA disagrees with the comment that implies that the 
determination of background concentrations is misleading because 
contaminated wells have specific conductance below background 
concentrations. Specific conductance indicates the presence of charged 
ionic species in solution, such as magnesium. calcium, iron, aluminum. 
potassium. bicarbonate, sulfate. and so on. These particular constituents 
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were not pre_~ented in Figures 5-18 and 5-19 in the RI report because 
they are not indicative of health effects. Specific conductance provides an 
indication of total ion concentration and was presented to provide 
supplemental information with respect to water quality. It is incorrect to 
relate specific conductance to only a few of the ionic species detected in 
the groundwater. 

The selection of soil samples used to derive background concentrations of 
inorganic chemicals is described on page 5-1 of the RI report. AJthough 
soil samples were collected from locations hydraulically downgradient from 
the Liquid Disposal Area, most were collected from the unsaturated zone 
and located away from known or suspected waste disposal areas. 
Therefore, no influence of waste disposal on soil inorganic chemistry 
should occur. This approach is considered valid and adequate to meet 
the objectives of the Rl, namely site characterization. 

2. Comment: Ohio EPA believes that since the proposed remediation of 
the Ash Pile, Ash Disposal Pit, and possibly the Scrubber Wastewater 
Lagoon would involve the excavation and consolidation of surface and 
near-surface soils, background concentrations for inorganic chemicals in 
those soils would be more appropriately determined by surface and near
surface soils in areas unaffected by site activities. "The RI lumped soils 
together from a wide range of depths and soil horizons to determine 
background concentrations. Ohio EPA feels it is inappropriate to 
determine background concentrations in this manner, and therefore, 
additional surface and near-surface soil sampling during predesign is 
warranted." 

U.S. EPA Response: The determination of background inorganic soil 
concentrations is used to assess the relative nature and extent of 
contamination. The determination of background as calculated in the RI 
adequately serves as a measure for the comparison and evaluation of soil 
data. G.S. EPA acknowledges that additional sampling will be necessary 
to define the extent of removal. 

3. Comment: Ohio EPA questioned why water level measurements were 
not obtained from wells CHOBA and CHOSB on April 18, 1988, and 
requested an explanation for an earlier water level measurement of 
828.96 feet, which is below the bottom of the welJ screen at 829.23 feet. 

C.S. EPA Response: Clarification with regard to this comment was 
inadvertently omitted from the Rl report. ~o water level measurements 
were obtained at CHOBA because the well was dry at the time of 
sampling. At CHOSB. complications with the lock on the protective 
casing prevented obtaining a water level measurement. Monitoring well 
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CH08A -~as constructed with a 3- to 4-inch end cap on the bottom of the 
well screen, as were most of the wells installed at the incinerator site. 
The water measured in CH08A on October 19, 1987, is believed to have 
been trapped in the end cap and, thus, not reflective of the actual water 
table. 

4. Comment: Ohio EPA states that groundwater flow in the upper aquifer 
during flood conditions is to the southwest, and not "southerly," as stated 
on page 1-5 of the FS report and illustrated in Figure 4-7 in the RI 
report. 

U.S. EPA Response: Figure 4-7 in the RI repon is a hydrogeologic cross 
section that does not indicate groundwater flow direction. Figure 4-14 
presents water level contours for the upper aquifer based on data 
obtained in November 1985 during flood conditions. As seen on 
Figure 4-14, the flow direction changes under flood conditions and flows 
in a southwesterly direction from the river toward the site. Flow direction 
changes back to the east and southeast after flood stages subside. 

Endanaerrnent A,ssessment 

1. Comment: Ohio EPA expressed concern that Figures 7-4 and 7-5 "do not 
give a complete picture of carcinogenic risks for exposure to groundwater 
since they do not include a summation of the excess lifetime cancer risks 
for inhalation a.w;l ingestion. These maps, aside from being inconsistent 
with Figures 2-1 and 2-2 of the feasibility study, are also inconsistent with 
USEPA's own risk assessment guidance and directives which call for, 
among other things, the summation of risks across exposure routes." 

U.S. EPA Response: The two figures are intended to illustrate the risks 
associated with groundwater ingestion. They are labeled as a summary of 
ingestion risk and not a summary of total risk. Inhalation risks are 
presented in the text and may be summed with the ingestion risk. 
Combined risks for the various exposure settings are presented on 
Table 7-19. These figures are not inconsistent with the FS figures, they 
merely illustrate somewhat different issues. 

2. Comment: Ohio EPA feels that Table 7-17 is misleading because it 
provides what appear to be acceptable levels of chemicals that could be 
left in soils at the site. "While target concentrations may be useful for 
the identification of 'hot spots', they should not be used as cleanup goals." 

U.S. EPA Response: The intent of the table. as stated in both the text 
and the table, was to illustrate health-based target concentrations for 
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single cheg1icals in a single media as a way of indicating ''hot spots.'' The 
values presented are not cleanup goals. 

3. Comment: Table 1-27 of the draft and RI report, entitled "Well 
MWOJC--Comparison of Daily Intakes to RIDs." should have been 
included in the final Rl report. 

U.S. EPA Response: The table was inadvertently excluded from the final 
report and is included in Attachment A. 

4. Comment: Tables 1-888 and I-898, "Comparison of Daily Intakes to 
RIDs for the North Landfill Excluding Ash Pile" and "Comparison of 
Daily Intakes the RIDs for the Liquid Disposal Area," should also have 
been included in the final RI report. 

U.S. EPA Response: The tables were inadvertently excluded from the 
final report and are included in Attachment A 

Remedial AJternatjve Preferences 

1. Comment, FS report, page 2-4: Ohio EPA states that the remedial action 
objectives for the Liquid Disposal Area to minimize funher contaminant 
migration from the soil or wastes to a drinking water aquifer should not 
be to solely prevent the degradation of groundwater to levels exceeding 
Maximum Contaminant Levels (MCLs). Emphasis should be on 
preventing degradation beyond levels sufficiently protective of human 
health and the environment. 

l.J.S. EPA Response: The U.S. EPA has not restricted the remedial 
objectives to attainment of MCLs, but has specified MCI..s in one of the 
several Liquid Disposal Area objectives because MCLs are an enforceable 
standard for drinking water aquifers. The EPA believes that the remedial 
action objectives for both the Liquid Disposal Area and the groundwater 
adequately address the reviewer's concern for the protection of human 
health and the environment. 

2. Comment: Several comments from Ohio EPA state that cleanup of 
groundwater to levels more stringent than MCLs is warranted and that 
cleanup of groundwater should be to background, to MCLGs, or to a 
1 x 10·6 lifetime cancer risk level. 

C.S. EPA Response: The U.S. EPA acknowledged these comments and 
took them into consideration in establishing the cleanup goals described in 
the ROD. The EPA would like to clarify that cleanup goals were not set 
in the FS repon, as implied by some of Ohio EPA's comments. The area 
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targeted for groundwater remediation was defined as the area where 
groundwater contaminant concentrations exceeded MCLs, but that should 
not be interpreted as the cleanup criteria for the extracted groundwater. 
Similarly, calculations based on a 90 percent contaminant reduction of 
selected compounds were used to estimate the length of time required to 
remediate the aquifer system. This was done for comparison of 
alternatives and was not intended to suggest that MCLs are the cleanup 
criteria. 

3. Comment: Ohio EPA stated with respect to Table A-2 in the FS report 
that it is misleading to use "target" concentrations for determining cleanup 
levels for soil "because they do not take into account exposures from 
multiple chemicals or multiple exposure routes. These target 
concentrations also do not account for potential leaching of contaminants 
from soils and their release into the groundwater." 

U.S. EPA Response: The U.S. EPA acknowledges the comment and 
would like to point out that, as the title of the table says, they are 
"guidelines to be considered." The FS report does not establish the 
concentrations as cleanup levels. The basis for the extent of soil removed 
is addressed in the ROD. 

4. Comment: Ohio EPA states that the Proposed Plan should specify the 
cleanup levels for soils that will remain after wastes from the Ash Pile, 
Ash Disposal Pit, and possibly the Scrubber Wastewater Lagoon area are 
consolidated into the North Landfill. 

U.S. EPA Response: The extent of soil removal is defined in the ROD. 
It is the intent of EPA to protect human health and the environment. 

5. Comment: Ohio EPA understands that for costing purposes the FS 
assumed a passive landfiJl gas venting system, but feels a passive system 
may not be sufficiently effective for venting landfiJI gases. 

U.S. EPA Response: EPA recognizes this comment and notes that the 
appropriateness of a passive or active landfill gas collection system will be 
evaluated during predesign or design. 

6. Comment: Ohio EPA does not feel that the groundwater monitoring 
proposed on page 8-7 of the FS report is adequate for a number of 
reasons. "First, to establish baseline water quality in both aquifers, most 
if not all of the monitoring wells, both on and off-site, will need to be 
sampled and analyzed for TCL organics and inorganics including cyanide. 
(Cyanide was never analyzed for in any site media during the Rl.) 
Second, with the need to monitor two aquifers under any selected 
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alternati~e. the monitoring of only nine wells would appear to be grossly 
inadequate to track plume movement. ensure capture, and measure 
shrinkage of aquifer contaminant concentrations. Adequate groundwater 
monitoring of the south landfill unit is also important since sampling of 
soils from below the water table in borings adjacent to the south landfill 
showed levels of toluene ranging from 65 ug/kg to 1600 ug!kg. This is a 
strong evidence for indicating a release of organic contaminants to the 
groundwater from the south landfill and emphasizes the need for 
adequate groundwater monitoring. Third, Ohio EPA feels that due to the 
lack of groundwater quality data in the area between the southern 
property boundary and well clusters MW-03 and MW-06, additional wells 
must be installed and sampled in this area." 

U.S. EPA Response: As stated. the groundwater monitoring program 
discussed was presented for cost estimating purposes. The monitoring 
program is defined in the ROD and addresses Ohio EPA's concerns. 

Editorial Remarks 

1. Comment, FS Report, page 1-11, paragraph 1: Ohio EPA states that 11 
residential wells and not 10 as stated in the FS report were sampled in 
October 1988. The reviewer questions why the Miami County Health 
Department was the reference for this information rather than the Ohio 
EPA. 

U.S. EPA Response: The data indicate that 12 samples were collected 
from 11 different residential we!Js. One sample was a duplicate. The FS 
report referenced the County Health Department because the EPA 
contractor writing the FS initially received the information from that 
agency. 

2. Comment, FS report, page 1-12, paragraph 3: Ohio EPA states that the 
results of the endangerment assessment indicate that the Ash Pile, Ash 
Disposal Pi~ Liquid Disposal Area, and groundwater are sufficiently 
contaminated to present "actual risks" to the public as well as potential 
risks. 

U.S. EPA Response: As stated in Chapter 7 of the Rl report, it is 
necessary to make several assumptions (e.g., exposure concentrations, 
exposure setting human intake. population characteristics, toxicity) to 
estimate human health risk for carcinogenic and noncarcinogenic effects. 

The risk assessment is subject to uncertainty with respect to estimating 
risk and regarding the understanding of site conditions. Thus, "potential" 
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is a mo1e appropriate term than "actual" when referring to calculated risk 
values. 

3. Comment, FS report, page 1-12, paragraph 5: Compounds such as PCBs 
and the pesticide dieldrin were also found in the sediment of the Eldean 
Tributary in addition to polynuclear aromatic hydrocarbons (PAHs). 
'Therefore, predesign sediment sampling should also include analysis for 
pesticides and PCBs to determine if these compounds are attributable to 
the site and could pose a risk to public health or the environment.'' 

U.S. EPA Response: The comment is correct and recognized by EPA 

4. Comment, FS Report. page 2-5, paragraph 3: Trichloroethene was 
detected in MW06A in rounds 1 and 2, not 1 and 3. Also, N
nitrosodiphenylamine was detected in well MW03A during sampling 
round 3. 

U.S. EPA Response: The comment is correct and recognized by EPA. 

5. Comment, FS report, page 2-6. paragraph 2: Figures 2-1 and 2-2 show 
the excess lifetime cancer risks estimated for both ingestion and inhalation 
of groundwater. 

U.S. EPA Response: The comment is correct and recognized by EPA. 

6. Comment, FS report, page 3-6, paragraph 1: The second to last sentence 
mentions the "EPA guidance document" but does not name the document. 

U.S. EPA Response: The reference "(U.S. EPA 1982)" should be added 
to the second to last sentence. 

7. Comment, FS report. page 3-20, paragraph 2: It is unclear what "Agency" 
is being referred to in this sentence. 

U.S. EPA Response: The word "Agency" refers to the U.S. EPA. 

8. Comment, FS Report, page 4-2, paragraph 4: The last sentence is 
unclear. 

C.S. EPA Response: The word "overloaded" should read "reviewed." 

9. Comment, FS report, Table A-1: The following chemicals were omitted 
from the column "compounds detected in groundwater": 1,1-
dichloroethene ( 1, 1-dichlorethylene ), 1.2-dichloroethene, and 2-methyl 
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naphth~lene. The footnote stating that the SDWA MCLs indicated by an 
asterisk are proposed values as of October 1986 is misleading since those 
values have been promulgated as final standards. 

U.S. EPA Response: The comment is correct and recognized by the 
EPA. 

10. Comment, FS repon. Table A-2: This table is inconsistent with 

11. 

Table 7-17 in the Rl report with respect to carcinogenic risk levels for the 
compounds bis(2-ethylhexyl)phthalate, chlordane, 1, 1-dichloroethane, 
dieldrin, and PCBs. 

U.S. EPA Response: The inconsistencies are noted; Table 7-17 is correct. 

Comment, FS report, Attachment B-1: A key to the unit quantity 
symbols is requested. 

U.S. EPA Response: 

CF = cubic foot LF = linear foot 
CY = cubic yard l.S = Jump sum 
DY = day MG = million gaJlons 
EA = each MO = months 
GAL = gallon F = square foot 
HR = hour SY = square yard 
KW = kilowatt YR = year 
LB = pound 

12. Comment, FS report page 0-10: Figure D-5 was omitted from the report. 

U.S. EPA Response: The reference in the text to Figure 0·5 should 
read "(refer to Figure 4-5)." 

13. Comment, Proposed Plan, page 14: It is unclear what is considered to be 
offsite in the statement that "VOC groundwater contamination offsite is 
expected to be reduced by 90 percent or more within 15 yean in the 
upper aquifer and about 8 years in the lower aquifer." 

U.S. EPA Response: The Proposed Plan and Table 5-8 of the FS report 
need to be clarified. The pumping of the onsite downgradient wells (see 
Figure 4-2) was estimated at about 15 years for the upper aquifer and 
about 8 years for the lower aquifer. The offsite downgradient wells were 
estimated to operate for about 5 years. As stated in the FS report, 
estimates of time to achieve contaminant reductions are presented for 
comparative purposes. They are based on many simplifying assumptions 
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and, as ~result, actual times may be substantially different than those 
presented. 
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to t•il rt(IUC 
aatll adiHiouJ 
iatorutioa it 
prmdtd. 

J 11115/U JttOIItldiCiOI tht ttf Juu 1tlaiu-011A liui Co. loud ot Corrupudrur 
air flllitr abort reJh cou. 
It Ut Coutr rrutu 
SUtJu ul It ttt Contr 
Cltafl tt 111pJd. 'ftttr 
1110 tr11111 t1 1 ttP1 ot 
a du1uJ uaJr•1• fro• 
th lut t111 Ut nUl 
ftff 1111114 (IOC 
lfutlt). 

l IJIISIU ltt1~• the air ••11Iu Stllltr frimll·lilli Co. 1. CAriiCill·lilli Ctrrupuluet 
r1lJ tt tdu It th s ..... ,. , .... ,. 
Iiiii Ct. Cltaft 114 
ctr Iiiii Co. rnufrr 
Sutiu tor th pupou 
of 4tunililf th 
4trrtt ot air fill itr 
etltalilltiOI euud 
•r rtJJ fltfr nppllu. 

l IZ/WJO leritr of ruu Jtruu llfil Stnrrr·OIPA r. Jrurrl·eolo-' Cerrupflltlet 
fru tflpltaJ• Jouttd lterdil 
i• 't"a 111 rror. gtio. 
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Lftttr aJu Jtatu tblt 
th rtcipillt cu 
propuJr 
hadJt thlf rutu. 

I 17112121 lrtJiJiUt1 lltaUJ Jntt Cut £tuu·USI1A Corrupudtact 
lunreu Sttrer. IJuebird·f.S. Dept. o!Iattrior 

I umm Jupout co rrcut l.£t1uartr·IalutriaJ lute c. hrhra Corrupooduct 
IIIC torrupuduct Du. lnitt·IIIC 
illicatilf rtClPlUt 
111 6f I Ul. 

2 umm Jupout to lftvut llord Aur·Aur Stnicu,Iae. Ji!Jilil Corrupuluct 
tor Itforutioa. Somllr·fSfiA 

2 18/IJ/JI '•hntorr renJ u of 111ehtl Starttr·OitA Sttrt ltPifi Corrupoaduct 
raur utplt obwud 
trot nctpaau r~JJ. 

H U!Jll21 hhntorr rueJu of Iicht! Stuhr·OIIA Stt donauu Corrupoalttct 
rater raaplu obtautd 
troJ rellr ot local 
ruiduu ud ou JocaJ 
buteeu. 

1 llll2/Jf lupurt to ltfltlt Job Saaou·l.aUin futt rtrrJaia Cerrupoadtact 
tor Ia!otlltin. srnr11 lftrllll .,,. 

' U/11117 Jupout to ''"lflfltll l.l.tililftr·Iadutrill futt , ..... Corrupoduce 
ltrrut tor Iafuuiol. lir. Ctilttcttr·fiiiA 

2 umm larrni" •t ~eci ritiu Iru Cairu·£1itln rur trlrtla·llllj Corrupuduet 
II 11thr CIIP,.r'• frlllpotUCJOI 
····j~1uju rm 
ruptct co ttf titt. 

2 HIW27 Additind ilfOllltiU 01 Iicht! Stuter·OIPl lather Cerrupu~eace 
ltltt •IPlitdll II lrttfl·fll11 
rtlnut 1d IIPrtPiltt 
rt(tirflfltl IUUtJ. 

I umm 111101 for bet of IJord ,,, •• ,,, Strrim,Jac. luiiiiiUidlltrrla Corrupoaduu 
rupout to ncut r.CIII 
Ill' ClttflpfldUet. 

H lflfll27 Sptcid lotiee £etttr. 1or11a litdcrrur·lffPj Set ""tct lilt Ctrrupoldtact 
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2 UIIJ/21 lupoau to ltfaUt £uu Drhur·Sup•oa ' rsm Corrupuduet 
tor Ialotlltioa. Dtllltf Str 

! mum Jupour to ltfiUt Loau Craz·loprr Iadutriu, rur Jotttr·JSIIA Corrupotdflet 
tar Iatorutioa. Iae. 

1 IJIWII lupoalt to It flU t Du faUui-JI6hr4 Jootiat. rur Jmtr·nm CGrtUpOidUCf 
tor ItfotlltJoa. IDe. 

1 U!Wll lupout to ttcut llord Aur·lrrr l·colo·' P011 lltttr·ISIPJ Corrupo .. uct 
lSI" corrupoaduer. JrcrcllDf 

1 11114111 lulu tor aot mpoadilf flori Jrtr·Jrtr Strrieu rur ••tur·rSIPJ Corrupuluct 
to ttctlt ISIIi 
eorrupoadtaet. 

J Uffii!D lupour to lrfiUt J.liehrd hm·l.lidul roar lltur-ruu Corrupolluer 
tor ltlorutiu by hitr Co. 
Ut cnutl for 
'lJUOI'I Slptr 

filii. 

4 Uffflll £ttttr tomli1i19 th lildud rnr•t-tm ra~r l•tur-rsm Corrupndtlet 
fOOI·!Iit. ttftr lilt 
by th IIIC. 

2 U/U/11 lupout to ltrau t luitri flehlu·Orr ltlt Co. fur lltur·fSJPJ Ctrrupllluc• 
tor Illomtin. 

JU/If/lf lupout to ltflflt Cur CruU·AlUilll Ct. d Potr 1mu-rs111 Cttrupolluer 
tn latnl«t1u. ilcrie& 

Z U/U/Jf ... , .... ,, ltflflt lt•ut lotirtord·httrlfl '"' 11tttr·fSIIJ ttrruptllfltt 
tu Ztfu1UJt1. Ctutnct 

Z U!Wzt lflptllf Ct ltfiUC c.reultr·Citr ruufer 1 ,.,, lmer·fJIIJ Carrffpoaluce 
ttt l•tonatifl. ICtrlff 

f mum IUpfiU CO lrfiUC l.lmc•·rmet DJJ IJJJ rur Jtrttr·ISJIJ Ctrruptlluct 
ftr Ilftratiu. IIChlfff 

Z UIWZC ... , .... to .. ,.,, lu Schtltr·fh Sdutu Ct., lur lllthi·ISIPI Curuptlluce 
tft Ialn.,titl. lie. 

z mum lupout to It flU t 1111 IUIH·Cilpflttr fliT IICCtr·fSIU Cttru,oaltlct 
for lltorutio•. Coutnctlco 

1 lfllf!H IUpOUf tO lt(IUt lrthr Jubror·lucuJJ Po11 IICCU·r5111 Corrupflltlct 
tor Iatomtitl. lroptller 
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2 U!W2J lupout to hquut r. Ucbmllt·Couolid•u"ruaf roar lmrr-rsru Corrupoadt"t 
tor latonatua. hrtt 

J U/14125 lupOIIf to ltfUUt Do11Id lit/fr·ltaDJGf roar lltttr·ISIIA Corrupoaduet 
tor lltorutioa. Coutraetou 

2 umm lupout to '''"" J .. u jJler·1tfDI Citr Sehol roar lrttrr-rsru Corrupuduet 
/or Il!otiUtoa. Dut. 

f UtWlJ lupout to ltfuut Joh Otto ·1rototfPt rur llttn·ISJPJ Corrupolduet 
lot IaluiUtoa. rteholon.Iac. 

7 umm lupollf to ltfGUt 'urr frlld·1roceu lfllpltat fGif lltttr·ISIU Corrupoduet 
tor Ioton•ttoo. Co. 

J umm lupour to lrqotft ltehtl roar lattft·JSIPA CorrupGJ~uer 

tor Illoruttoa br Ctphrt -rhrpJo,lirdl Jorr 
Ullltl lor Dlllfl 
ltll , .. ~ •• lie. 

f UIW2J lupoau to ltquut I.L.hrtoa·hrorut lie. roar llttu-rsm Corrupttlucr 
tor llttrlltioa. 

f Ullfi2J lupoau to ltfiUt liehrd 1dl,Jr. ·ltrrr Stoet ' roar lltttr·ISII! Corrupoduee 
tor Ia/orlltlOI. Su 

2 mum IUPOIIf to ltfiUt t.Criuhp·ne rtm r•ird foor lltttr·ISIPI torrupuluet 
lor 11/trlltiOI. aut 

2 mum '''POIIf tf ,,,.,,t Crtff fulu·lllltt Cllp6iet, , .. , lrtttr·fii1J CfttfiPOI~flet 
hr 1rlttlltiu. lac. 

u mum ... ,, .. , u ,,,.,,t l.Jaultut,Jr. · U. Stltt t01r lrtttr·ISI11 Ctrrupuduet 
Itt lrltttmor. Ctrp. 

' umm IUPflll tl lt(IUt rmn• tlmJui·IIIutrr , •• , llttft·fJfPI Correrporlttet 
fer ldtrtctitl. rrol1eta 

4 UIWZi ltlffUf tf lt(IUt l&tllip litmei ·leru libte rorr lrttft·flftl CorrupOIIUtf 
tor Iatoruuu. Co. 

J mum lupOIIf to lf(IU t loutu ruur·ltdllilt roar lltttr·ISm Ctrrupttluee 
Itt lrtttlltlOI. ltdllttJU 

' UIW27 '"''"' to ltfDU t JIIU Shd·lldt. ruaur, It rotr llttfr·ISI11 ttrtUfOIIUet 
tor lafttlltiOI b7 ll. 
tbt eouul tor 
s • .,,.,, lie. 
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Jupoau to lrquut lcbtrt lobtrt•·Cbnlna roar ltttH·fSffA Corrupuduct 
tor Ilforllt!ol. 

lupoau to lrvout lilJJu Lutru-Stillutrr roar llttrr-fSIIA Corrupoaducr 
for !atorutJoa. rrc&aoJor 

lupour to Jrquut ltliad• lnp-C&upioa roar llttrr·fSirl Corrupoeduct 
tor It!orutioa. latrrutioa•l 

Jupour to Jrquut Jobrrt rur-Crdop• roar lttttr·ISIU Corrupotduct 
tor lltonlt!OI. Iadultr!u,Iac. 

lupoau to Jrtaut fiJliu JUDIDf·UC Uruim roar httfr·ISIU CGrrupu4taet 
tor llforut!OI. 

l11p011t to lt(OUt I.A.SttiDtr-UKCD Ire. rur 11tur·ISI1A Corrupudftct 
for JlfotJitloD. 

lupuu to h(aut Job rur htur-rSJIJ Corrupudttet 
tor llforutiot &r '•nhuu ·JJd:r, lultatr, ttll 
tit eoautl tor 
1trfuoa Coutnctiaa 
Co. 

Jupoau to lfftUt lie.,rl rur lamr·ISIU Corrupoaduet 
for I1torutiu &r 'UUUHieCaJloe&, ltlftl, .. 
Ut eouul for Ur 
rHi•r• of rlrullt 
ltll, Olio. 

lupout to ltflflt lnrlu l•raor·GoodJoa roar htttr·ISIIJ Corrupuduet 
for llfuut1u. hlflert,llc 

lflpOIIt ta ltfiUC cnrorr rcra-rm cttr, o•io Fo1r htttr·fSIIJ Curupodnet 
ltt llfttiUitl. 

ltlpfllf Ct lt(IUt l.llrud 1rr·1uju '"' lttttr-15111 Cttrflpll4tt~t 
ltr IJlltlltiu. hpi•Jt,]DC. 

J44i tioul rupout to rwu1 Jmur·UC Uruiru fur httu·ISIPJ Corruptlluee 
ltfDUt tor htorutaa. 

fUpODif to lt(IUt 
tor Itttrutiu tr 
tbt tlllltl tor 
lrut Jo Jenu lf 
11nitart Co. 

Aadru lrm ·htltr ' Ia rum lnr lllfhi·ISI" Ctrrupoducr 

... , ... , to ltfltlt Auu hrhr·lrmdlr lee foar l1tt1t·ISIU Corrupnluct 

OOCJallll 
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ArtriOI 

tor !lfonltlOD. Crtu 

lupour to ,,aut 
tor !atorutioa. 

lupour to lt{uflt 
tor lalorlltioa. 

'nl £uouti ·lldrr lerua 
Storu 

Durrl luir·CoaJrra, Iu. 

ummr DOCRIIr rm 

roar llttfr·ISIIJ Corrup01ducr 

lupour to ltfUit 
lor Iatorlltioa bt 
th eo111fl tor 
Jutrur. 

lrrftottUujrui ·••rrr. lrn11 lllrt11 f 
!!Itt latttr·JSftj 

lupout U lffatlt JIIU lutul!·llttztl! roar lltttt·ISitl Corrupodtlet 
tor Il!orutJoa. Iadutriu 

lupnlf to Jf(UUt Juu JOIJ lltUr·JSftj c,rrupotdfiCf 
fn !llonltioa br Jacohoa·Jacohu.llrtt,rt d 
COIIIfl for Jltuprin 
l~t!Jar f Slut IWl. 

lupour to lttaflt 
tor IllorlltJoa. 

lupnu to ltfatst 
lfr Illollatioa. 

lupout to ltfatlt 
for I1hr11tin. 

Slfll ' lehrluHipp 
11ebiuUoo l 

Jar lclillfJ·fillilff of 
coriartoo 

ltrtltd 11rst·Oho ltpt. of 
ruu. 

lupour to h(IUt 
for lafnlatiu. 

ldpb ltteicoct·loUr. lee. 

Jdurlt4ftlflt •t roo4· lon litdtrfUf·r51l.l 
fa1tt tffn rtcitrt4 trot 
Ut luJttll ''' It411trr 
IUJffiiUtal Co11ittu 
(IIICI. 

'fttfr COICflUif th 
lfltiJ to lh IJtt. 
llfC COittlt ttlt I 
IJiflf bltllft Cll 

uthr Uu ' dodlt 
brrJfr Cll rill 
lltJitT all lffiJ ruut1 
tor prouctul ot :u 
lulU lid tUllOIIUt. 

Chrlu rudaJt·lilf f 
SpaldiDf 

Ietoraatifl rdatilf to D. '•u·JUtllf,ltttaiaf 6 

fotp lltttr·ISII.I Corrupoaluer 

foar lltttr·ISIU Corrupoa4ncr 

roer llttu·fllll cnruptldnet 

rur letw-rsm corrupoa~net 

11l4rtl forrt·IIIC curupu4tm 

ldfhl' 
amu-rsm 

Corrupulucr 

IOCirllll 
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rill or culd bt 
coaucud to th 
llttrliu. 
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Sbuc - llni toucr 
Jteiurator Sitr fror. 
Uio lurdill 
luutlfltioa/ 
truiiilltr Stadr. 

l~et Sbert - 'Jurdi•J USIIA 
lnutitatioa ud 
luubWtr sudr 
Coaplrtrd It th IUii 
Coutr I•ciarntor 
lrprt/111 litt rror. 
o•Jo'. 

liu1 Coutr llcierntor Jict lrooUut·Suitur 
Cuml laftrtltitl llfiiUl 
lfltilf. 

ltttflt lit .. Jot lour-OfiA 
JaruCifiCifl 
et ~eUriUu 1t herr 
ltrricu, ,,.,, o•io. 

fup ltport for lini IUfllft leCif ·rllfl 
Co., liCilfriCor litiS 
iiet •II lfltilf 
f/17114. 

'ISIPI fo Jrir! CitiZUI rsm 
01 Stptrfllt jctm• 
lchtaltl lor lorlfr 

mmm 1omm mr 1mrrm 

tact nut 

ltl0fll411 

'"' ltllttr·DJij ltHrlllll 

lilt lfltrlllll 
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rror, or, £udtill 
Aid llciuutiu Si tf • 

2 wum '"' lrJmr ·usru. Obio usm lnr ltJuu 
Ill Propm S2 1.9 l1l1in 
Clu•·•• tor lilll C'oaatr 
llcilfutor: lurur 
Stt tor April u·. 

ll 00/U/U AuuJ Tot1J f0111,, IIUii Co. Othr 
for th run U7l 
to U11. 

U/U/U lotict ot 1 ptbhc usm Othr 
•utilf to bt arJd 
01 flf/lf tO diiCIII 
rurdid tJtrrutirn 
111 ilritu rrittea 
COIIUtf to h 
ldlitttd 10 lltft 
t611 f/Zf/U. 

I 12117101 '" iaeiuutor rut I ali Co. Othr 
re.,ltlt. 

1 TfiJZ/If Ctllfteill l11hr ltrtit I. trrtuca • lrm ltiltt Iiiii Co. lUI it 
A,lic.tiu. Iilli C'OIIiii!Oiftf 

2 11/WU COIIfUid lulilf renit c. r.Jthr·litllf lutia, li,.t Co. Ptrli t 
j,JJcltiOI. SttrJCf C'lltiuiour 

4 71111/U Cmtrdll lllltr lm1t fror 1m ' lftll Ct., I•c. Iiiii Ct. ruait 
J,.ueaUfl. Ctllifltllrrr 

2 11/IZIIJ CtHtte11l lllltr Pttllt r.J.r .. rae. Iiiii Ct. PenH 
JIJJJelti.,, Ctllillitlltl 

2 71/12!15 Ctlllfdll lultt hnit 1. ftrfll~l - lrora Jridft Iiiii Co. Ptrti t 
IIPJiCitiOI. IHll Cnlillilltfl 

J 7'111/U Cllllteill llllfl Ptrlit JCj of J.,CCI. Obio. filii ''· Ptrlit 
A,Iimi01. Ctllillifltfl 

f 71/12/U DIDII il th r.eur •I, ltd lillJm-om Iiiii C'111tr r Julitff/Ordu• 
Iiiii C'llltf IICllftltor. 

J Willi I "lttfl 01 lllptetioa Of Osear Sitfer·Stlld rutr ltporu/lttd1u 
ltlil IIIU lllftll fll Itch II 
IJIIJ Ctllt1 I 
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' 70/0C/02 S11urr of costs rut lroothrt·Suiurr Iiiii Ct.llliCIPil ltporti/Stdiu 
i~errud !Gt apttltlU flfllttr ,,.,, 
at tbt IIClttrltor 
tor th rur HU. 
Jl1o udutd 11 • 

eDit lllltiJI Ju tbt 
rur Jf71. 

l 7Jfl0/Jl Slaitarr £1adtill Dould lutr Ji11i Cmtr ltportt/$tdiu 
IuprctJoa ton. 

J 7JIIl/12 'roud l1ttr lrllutioa ''" Jote-om ltpntllft14iu 
lor fh Iiiii Coutr 
ltcllmtor Aad LudWl. 

l Wll/01 Suiurr &udllll Jtporti/Stl4iu 
Iuputiu /on. 

2 71/WJJ Jiui Cmtr. oa1o liet Jroohrt·luli ltpotti!IUdiu 
SoJJd ruu Ji1pouJ CO.SIJltllllllf. 
l.cilar Optutioul 
ltport. 

' U/02/JJ •Julrsia o! £uehte lolhtin Coatrol Seiuu,Iae. ltporti/Stldiu 
lrn lrotrn ruu 
So!U1 • lohrt 
lrothn C01p1a,. 

2 IJIWU ltport ot IlrUtiratitl Juu PUiiiO·OIU ltptrt1/St14i u 
lohrt Jrothu ruu 
liiPOIIl SHt • Iiiii 
CUlt f. 

11 U/IJ/15 
'"'" hltJif ''"" 

,., O•ttooom ISIPI llporti/St14iu 
lttrilf Pldlft. 

' 17/12/U lulU ,,.,.,.,.t. lnJIItllul·&rm Lniu llporti/Stlliu 
l .. iuti ·ISIPI 

21 11/lllll •tuieipal Solil ruu l10ed Corp. ltptrU/Iteliu 
£uWlh·fh Jolt Ol 
Idutrill rutu Ia 
rhu £ullilll. 

m IJ/12121 ltlldid llfiiCifltiOI Cl11 fill ,,,. ,,,,ttl/ ltiiJ u 
Jeport · rolut 1 ot z. 

lJi UIW22 htlie Ce11ut C121 Jill ISm ltptttllft14Jtl 
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IIPil(rll COIIIIitf 
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lattril CaUtliur ul 
Specitieatiou tor 
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ICij Ctilllet ltCIIU c' 
IIIII JJl lui fl ITitlll 
ad Tiul Cuu. 

run '•ilt to tb 
rsrrJ cumet 
h&.uurr trorr11. 
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